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CHCTEMA CEMEHCTBA URTICACEAE 

T. I. KRAVTSOVA. A SYSTEM OF THE FAMILY URTICACEAE 

BOTaHHHeCKHH HHCTHTyT MM. B. JI. KoMapOBa PAH 
197376 C.-rieTep6ypr, yji. ripo<}). IIonoBa, 2 
OaKC (812) 234-45-12 
IIocTynHJia 09.12.2005 

OKOHHaTejibHbiM BapnaHT nojiyneH 16.05.2006 

npOBe/jeHHoe cpaBHHTejibHO-KapnojiorHHecKoe Hccjie^OBaHHe npe^cTaBHTejieH 44 po/jOB C eM. Urtica- 
ceae BbMBHJio p np, hobbix, BaxcHbix rjvi cncTeMaTHKH ceMewcTBa MOp^ojioro-aHaTOMHnecKHX npH3HaKOB 
njio^a — aHaTOMHHecKHX npH3HaKOB nepHKapnHJi, ccmchhoh Koxcypbi h /jonojiHHTejibHoro noKpoBa njio/ja, 
oco6eHHOcTeH crpoeHHfl rHHeuex, BapnauMH nncjia h THna mio/jOB, 3aKJiiOHeHHbix b o6epTKy, HajiHHHfl hjih 
OTC yTCTBHH CneUH(J)HHeCKHX THnOB nJIOfla H CeMeHH. Pa3pa6oTaHa KJiaCCH(|>HKaiJHfl TaKCOHOMHHeCKH 3HaHH- 
mwx KapnojiorHHecKHX cTpyicryp. Pe3yjibTaTbi HccJie/joBaHHJi b ochobhom corjiacyiOTca c chctcmoh ceMeH- 
cTBa Weddell (1854 h ap.), ero fleJieHneM Ha tph6m, o/jHaico cBH/jeTeJibCTByiOT o Heodxo/JHMOCTH nepeHoca 
poflOB Hemistylus h Rousselia m Tpndbi Parietarieae b rpu6y Boehmerieae h hckjhohchhx M3 Tpndbi Boeh- 
merieae po/ja Touchardia. Ohm noflTBepxcflaiOT TaioKe npe/jnojiaraeMoe I. Friis (1989, 1993) Ha ocHOBe 
aHanH3a KOMnJieKca Mop(J)OJiorHHecKHX h dHOXHMHHecKHX npH3HaKOB 6jiH3Koe po/jcTBO Tpn6 Boehmerieae , 
Forsskaoleae m Parietarieae. npe/moxceH hobbih BapnaHT cncTeMbi ceMewcTBa, ocHOBaHHbiH Ha coBOKyn- 
hocth Bcex TpaflHUHOHHO Hcnojib3yeMbix npH3HaKOB h BnepBbie BbWBJieHHbix HaMH KapnojiorHHecKHX npH- 
3HaKOB. OHa BKJHonaeT BnepBbie ycTaHOBJieHHbie 3 noflceMencTBa Urticoideae, Lecanthoideae w Boehme- 
rioideae m 5 Tpn6, M3 KOTOpbix oflHa (Tpn6a Touchardieae) onncaHa HaMH BnepBbie. B Tpnde Boehmerieae 
BnepBbie onncaHbi no/npHdbi Boehmeriinae h Myriocarpinae. BceM Ha/jpo/jOBbiM TaxcoHaM npncym cneun- 
(J)HnecKHH KOMnjiexc KapnojiorHnecKHX npH3HaKOB. 

KjnoneBbie cjiOBa: Urticaceae, cncTeMa hobhx noflceMencTB — Urticoideae, Lecanthoideae, Boeh- 
merioideae, roio/j, ceMfl, nepHKapnHH, ceMeHHaa Koxcypa. 

CeM. Urticaceae onncaHO A. L. de Jussieu b 1789 r. 3to oOiunpHoe ceMencTBO bkjho- 
uaeT 45—54 po/jOB h 1000—1300 bh/job (Friis, 1993; Takhtajan, 1997; Wielgorskaya, 
2003), imipoKO pacnpocTpaHeHO b TpormuecKHx, cyOTponHnecKHx h TenjioyMepeHHbix 
oOjiacTBX h xapaKTepH3yeTCB 3HauHTejiBHBiM pa3Hoo6pa3HeM xcH3HeHHBix (JiopM. BBH^y 
OTcyTCTBHB ueTKHX rpaHHii; Me)K,zjy ceMeucTBaMH Urticaceae h Moraceae nopa/jica Urti- 
cales, MHorue CHCTeMaraKH XIX b., HanpHMep G. Bentham h J.-D. Hooker (1880), o6b- 
e/jHHfljiH hx b o/jho ceMeiiCTBO. Ochobhbimh oTJiHUHTejibHbiMH uepTaMH Urticaceae 
BBJHHOTCB «ypTHKOHflHBie» TBIHHHKH (cOrHyTbie B 6yTOHaX H pe3KO BBinpBMJHHOmHeCfl 
npu iiBeTeHHH) h opTOTponHBie, 6a3ajibHO hjih cy66a3ajiBHO npHKpeiuieHHBie ceMB3a- 
uaTKH. Tpynna Conocephaloideae , 3aHHMaK>maa npoMe)KyTOUHoe nojio)KeHHe Mexc/jy 
Urticaceae h Moraceae , /jojiro 6BiJia npe/jMeTOM /jncicyccHH. C. C. Berg (1978) noMe- 
thji po/jBi HeacHoro TaxcoHOMHuecKoro nojio)xeHHfl Cecropia , Coussapoa , Myrianthus; 
Musanga , Pourouma h Poikilospermum b HOBoe ceM. Cecropiaceae C. C. Berg. 

nepBaa xjiaccH^HxaijHfl ceMencTBa Urticaceae 6BiJia npe/jJio)xeHa C. Gaudichaud 
(1830). OHa HocHJia (JiopMajiBHBiH xapaxTep, Tax xax BBmejieHHBie no/jrpyniiBi Elatoste- 
meae , Urereae , Boehmerieae , Parietarieae , Forskahleae h Cecropieae moxcho npHHBTB 
jih6o 3a tph6bi, jih6o 3a no/jceMeiicTBa. nepBaa MOHorpa^Huecxaa o6pa6oTxa ceMencT- 
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Ba KpanHBOBbix npHHaOTOKHT H. A. Weddell. OHa ny 6 jiHX 0 BajiacB c hcGojibihhmh H3- 
MeHeHHHMH b 1854, 1856—1857 h 1869 rr. Cboio CHCTeMy ceMencTBa Weddell (1854 
h j\p.) ocHOBBiBaji Ha KJiaccH(|)HKauHH, npe/jJicoKeHHOH C. Gaudichaud (1830), h b no- 
cjie^HeM BapnaHTe pa 6 oTBi (Weddell, 1869) paccMaTpHBan ero b o 6 i>eMe 43 po/jOB; oh 
hcxjiiouhji H 3 Urticaceae Cecropieae (coxpaHHB jihuib po/j Poikilospermum) h ycTa- 
hobhji cJie/jyiomHe 5 tph 6 : Urereae (xoTopaa /jojDXHa 6 bitb Ha 3 BaHa Urticeae , Tax 
xax BXJiioHaeT ran ceMencTBa), Procrideae (. Lecantheae ), Boehmerieae (c no/npnGa- 
mh Euboehmerieae , Sarcochlamydeae , Villebruneae h Maoutieae), Parietarieae h For- 
skohleae (c no/jTpH 6 aMH Euforskohleeae h Australineae). Ochobhbic pa 3 JiHUH 5 i Mox/jy 
TpH 6 aMH coctoat b HajiHHHH y hhx ( Urticeae ) hjih OTcyTCTBHH )xryHHX bojiocxob, oue- 
pe^HBix uejiBHOxpaHHBix jiHCTBeB (HMeKDTCH y Parietarieae), cHa 6 )xeHHBix o 6 epTxoH co- 
u,BeTHH H 3 2 hjih 6 ojiee u,BeTXOB (HMeiOTCH y Parietarieae h Forsskaoleae ), o 6 oenojiBix 
UBeTXOB (HMeiOTCH y Parietaria ), no npH 3 Haxy HHCJia tbihhhox (A —5 hjih 1) h no oco- 
6eHHOCT5M CTpoeHM OXOJlOUiBeTHHXa neCTHHHBIX U,BeTXOB, XOTOpBIH jih 6 o cbo 6 o/jhbih h 
coctoht H3 2,4 ( Urticeae ) hjih 3—5 jihctohxob {Lecantheae), jih 6 o Tpy 6 uaTBiH, cbo 6 o/j- 
hbih hjih He OTflejunomHHCfl ot 3 aB^ 3 H {Boehmerieae, Parietarieae h Forsskaoleae). 

3Ta xjraccH(J)Hxai^HH ceMencTBa, 3a HcxjuoneHHeM no/jTpH6, npHHirra h b Harne 
BpeMa (HanpHMep, Hutchinson, 1976; Cronquist, 1981; Berg, 1983; TaxTa/poiH, 1987; 
Takhtajan, 1997; Friis, 1993; Thome, 2000). nocjie HCCJie/jOBaHHH Weddell (1869) ch- 
CTeMy ceMencTBa b ero nojiHOM o6i>eMe nepecMaTpHBaji I. Friis (1989, 1993). Oh ouep- 
thji xpyr npo6jieM CHCTeMaraxH ceMencTBa, xoTopBie npe/jcTOHT peuiHTB b GyzjymeM, h 
npHUieji x BBiBO^y, hto tph6bi, no-BH/jHMOMy, jibjhik)tc51 ecTecTBeHHBiMH rpynnaMH, 
a hx ^ejieHHe Ha no/npH6Bi He BBmep^xajio HcnBiTaHHH BpeMeHeM. fljia pa3rpaHHueHH5i 
Tpn6 h onpe^ejieHHH CTeneHH hx po/jCTBa 3tot aBTop npn/jaBaji 6ojiBuioe 3HaueHHe, cpe- 
A h npoHHx, npH3HaxaM npHcyTCTBHfl hjih OTcyTCTBHH onymeHHOH py^HMeHTapHOH 3a- 
B513H B TBIHHHOHHBIX IJBCTXaX, nayTHHHCTOrO OnyUieHHfl Ha HH5XHeH CTOpOHe JiHCTBeB, 
XpiOUXOBHflHBIX BOJIOCXOB Ha JIHCTB51X, COIl,BeTHHX H OXOJIOIJBeTHHXe, cneip«|)HuecxHx 
Cn 0 C 060 B flHCCeMHHaUHH, B HaCTHOCTH aXTHBHOrO BBl6paCBIBaHHa nJIO^OB BBinpflMJIfl- 
lomHMHca CTaMHHo^HHMH. nocjie/jHHH npH3Hax 6biji HcnojiB30BaH hm rsw xapaxTepn- 
cthxh tph6bi Lecantheae (Elatostemeae). no mhchhio Friis (1989, 1993), b ceM. Urtica¬ 
ceae moxcho pa3JiHHHTB 3 3BOJiioijHOHHBie jihhhh: o/jHa npe/jcTaBJieHa tph6oh Urticeae, 
BTopaa — tph6oh Lecantheae , a TpeTBa BXJHonaeT Tpn tph6bi — Boehmerieae, Parie¬ 
tarieae h Forsskaoleae , xoTopBie oh xoM6HHHpoBaji b pa3HBix BapnaHTax, ho He npn- 
rneji x xaxoMy-jin6o oxomaTejiBHOMy TaxcoHOMHuecxoMy pemeHHio. EMy npHHa/jjie- 
)xht h flea C03/jaTB fljw hhx o6myio rpynny. 

Pe3yJlBTaTBI CpaBHHTCJIBHO-aHaTOMHUeCXHX HCCJiejJ,OBaHHH XpanHBOBBIX HeO/JHO- 
3HanHBi. Hccjie^OBaHHa aHaTOMHH jiHCTa Ha cno/jorpaMMax (Satake, 1931; Bigalke, 
1933) b ochobhom no/jTBep/jHJiH o6menpmniToe /jejieHHe ceMencTBa, ocHOBaHHoe Ha 
MaxpoMop^ojiorHHecxHx npH3Haxax. no npH3HaxaM aHaTOMHuecxoro CTpoeHHH /jpe- 
BecHHBi (Bonsen, ter Welle, 1984) noxa3aHO 6jiH3xoe po/jCTBO Tpn6 Boehmerieae, Pa¬ 
rietarieae h Forsskaoleae ; no Mop(j)OJiorHH nBiJiBijeBBix 3epeH (Sorsa, Huttunen, 1975) 
c6jiH)xaK)Tca tph6bi Boehmerieae h Parietarieae , a po/j Droguetia {Forsskaoleae) co- 
OTBeTCTByeT cxopee Tpn6e Boehmerieae , a He Forsskaoleae. YnoMUHyTBie Hccjie/jOBa- 
hhh bbihbhjih Heo/jHopo/jHOCTB Tpn6 Boehmerieae h Forsskaoleae. Oco6eHHO npo6jie- 
MaraHHBiMH HBJUHOTCfl po/jBi Touchardia h Myriocarpa {Boehmerieae). no mhchhio 
I. Friis (1989), ohh He /jojdxhbi 6bitb BXjnoneHBi b rpynny, o6i>e,zjHH5HomyK) Boehme¬ 
rieae ?, Forsskaoleae h Parietarieae. H. A. rpyfl3HHCxaa (1986) OTMerajia Taxxce reTepo- 
reHHOCTB tph6bi Parietarieae h bo3mo)xhoctb nepeHOca po^a Hemistylus H3 3toh tph6bi 
b Tpn6y Boehmerieae. no3)xe 3to 6bijio no^TBepxc^eHO pe3yjiBTaTaMH xapnojiorHnecxo- 
ro HCCJie^OBaHM (KpaBUOBa, 1992). 
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3HaneHHe KapnojiorHHecKHX npiOHaKOB ajih CHCTeMaTHKH ceM. Urticaceae 


H 3 KapnojiormecKHx npH3HaKOB rjix CHCTeMaTHKH ceMencTBa paHee ncnoJiB30Ba- 
jihcb Mop(|)OJiorHHecKHe npH3HaKH njio/ja, ceMeHH h /jonoJiHHTejiBHoro noKpoBa njio/ja, 
HajiHHHe hjih OTcyrcTBHe npn njio/jax o6epTKH, HajiHHHe hjih OTcyTCTBHe njioraBix co- 
njio/jHH h hx (J)opMa, CTpoeHHe pBiJiBija h ero coxpaHHOCTB npn ruio/jax (HanpHMep, Wed¬ 
dell, 1854 h £p.; Chen, 1985). Taxne npH3HaKH, xa k cohhoctb idio/job (t. e. hx ran), npn- 

CyTCTBHe BOJIOCKOB H meTHHOK Ha 3K30KapnHH, (J)OpMa CeMa^OJieH H pa/JHKyJlBI 3apo- 
flBiina, cooraomeHHe hx /jjihhbi, yHHTBiBajiHCB MOHorpa(J)OM ceMencTBa (Weddell, 1854 
h /jp.) npn BBi^ejieHHH Tpn6 h HexoTopBix poaob, HanpHMep po/ja Urera, njio/jBi npe/j- 
CTaBHTejien xoToporo CHa6)xeHBi pa3pocniHMca aro^OBH^HBiM OKOJiou,BeraHKOM. CTpo¬ 
eHHe njio,z(a, oraocameroca k pe/jxoMy /jjhi ceMencTBa rany xpBiJiaTxa, 6 bijio npHHBTO 
bo BHHMaHHe W.-L. Chew (1965) npn onncaHHH p omDiscocnide . Bechtel (1921) onpe- 
/jejiHji, hto tph6bi h po^Bi b npe/jejiax Tpn6 pa3JiHHaioTca, xpoMe toto, no oco6eHHO- 
ctam BacKyjiapHOH chctcmbi 3aBa3H. 

npoBe^eHHoe cpaBHHTejiBHoe HCCJie/jOBaHHe CTpyxTypBi njio^OB y 214 bh/job H3 
44po/jOB h Bcex Tpn6 Urticaceae (KpaBijOBa, 1991, 1992, 2000, 2001a, 20016, 2002, 
2003,2005 h £p.; KpaBijoBa, TejiBTMaH, 1994; KpaBijOBa, ihcoBJieBa, 1997, 1998; Kravt¬ 
sova, Friis, Wilmot-Dear, 2000,2003) no3BOJiHJio bbmbhtb p*m hobbix, bb^khbix rjix chc- 
TeMaraxH ceMencTBa Mop(j)OJioro-aHaTOMHHecxHx npH3HaxoB njio/ja. Cpe/jH hhx Han- 
6ojiBmee 3HaneHHe HMeiOT aHaTOMHnecxHe npH3Haxn nepHKapnna, ceMeHHOH xo^xypBi 
h 3KCTpaKapnejuiaTHBix opraHOB, hhcjio h ran njio^OB, 3axjnoHeHHBix b o6epTxy, HajiH- 
HHe hjih OTcyTCTBHe cneu,H(J)HHecKHx ranoB mio/ja h ceMeHH, HexoTopBie oco6eHHocra 
CTpoeHHa rHHeuea. BMecTe c TeM bbibchcho, hto pa/j npH3HaxoB (HanpHMep, ran njio- 
Aa, CTpoeHHe 3apo/jBima) HMeeT orpaHHneHHoe npHMeHeHHe r Jia Ha/jpo/jOBOH h BHyr- 
pnpoflOBOH CHCTeMaTHKH KpanHBOBBix no npHHHHe ninpoKoro BapBHpoBaHHa h nepe- 
KpBiBaHHa b npe/jejiax po/ja h 6jih3khx po/jOB hjih napajuiejiBHoro pa3BHraa. Tax, 
fljia Boehmeria Hoboto CBeTa noKa3aHO (Kravtsova, Friis, Wilmot-Dear, 2000), hto ko- 

CTflHKOBHflHBie miOflBI, nO-BH/JHMOMy, B03HHKJIH He3aBHCHMO B pa3HBIX J1HHHBX 3BOJIIO- 
Uhohhoto pa3BHraa po/ja; CTpoeHHe 3apo/jBima, /jobojibho o/jHOo6pa3Hoe b ceMencTBe, 
MO)xeT 3HanHTejiBHO BapBHpoBaTB b npe/jejiax po/ja, HanpHMep po/ja Parietaria (KpaB- 
UOBa, 1991), h y 6jih3khx po/jOB, HanpHMep y po/jOB Hemistylus h Rousselia (KpaBijo- 
B a, 1992). 

no pe3yjiBTaTaM HCCJie/jOBaHHfl HaMH pa3pa6oTaHa KjiaccH(J)HKauHa ochobhbix Tax- 
coHOMHHecxH 3HaHHMBix xapnojiorHnecKHx cTpyxTyp. 

TnnBi njiona h nepHxapnnB . njio/jBi npe/jCTaBHTejieH ceMencTBa mo)kho pa3/jejiHTB 
Ha 2 rpynnBi: cyxne opexoBH/jHBie h xocraHKOBH^HBie c cohhbim hjih machctbim cjioeM 
b noxpoBe (pnc. 1). njio/jBi nepBOH rpynnBi moacho KjiaccH(J)HUHpoBaTB xax opexoBH/j- 
HBie — 6e3 ^onojiHHTejiBHoro noxpoBa, c He nojiHOCTBio cxjiepH(J)HUHpoBaHHBiM nepn- 
xapnneM; xpBuiaTxn — 6e3 noxpoBa; opexoBH^HBie aHTOxapnnH — c cyxHMH ^onoji- 
HHTejiBHBiM noKpoBOM h nepHxapnneM; xpBiJiaTKOBH^HBie aHToxapnHH. Cpe/jH no- 
cjie^HHX pa3JiHHaiOTca 2 rana (hjih no^rana) njio^OB no npoHCxo^eHHK) xpBiJia — c 
xpBiJiOM H3 nepnxapnHB, noxpBiToro njieHnaTBiM oxojiouBeraHKOM (coGctbchho xpBi- 
JiaTKOBHflHBIH aHTOKapnHH), H C KpBIJIOM, 06pa30BaHHBIM OKOJIOUBeTHHKOM HJIH 6paX- 
TeaMH (nceB^OKpBiJiaTxa). Ko BTopon rpynne njio^OB oraocaTca nnpeHapHH (6e3 w- 
nOJIHHTeJIBHOrO nOKpOBa, CO CJIH3eBBIMH KJieTKaMH B Me30KapnHH) H XOCTBHKOBH^HBie 
aHTOKapnHH, HMeiomne cyxon hjih cohhbih ^onoJiHHTejiBHBiH noxpoB. nepnxapnHH aH- 
TOxapnneB cooTBeTCTByeT jih6o opexoBH^HOMy njio^y (He nojiHOCTBio cxjiepH(J)HUHpo- 
BaHHBin), jih6o opexy (nojiHOCTBio CKJiepH(j)Hi^HpoBaHHBiH), jih6o nnpeHapHK). Pacnpe- 
^ejieHHe ranoB njio^a b ceMencTBe noxa3aHO b Ta6jiHi;e. 
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OpeXOBHAHbIM 


KpbiJiaTKa 


OpeXOBH^Hblfi 

aHTOKapnHM 


KpblJiaTKOBH^HblH 

aHTOKapnHH 

IIceBAOKpbiJiaTKa 


IlHpeHapHM 

KoCTflHKOBHAHblH 

aHTOKapnHH 


Cyxwe opexoBH^Hbie 
njio^bi 


Girardinia divers ifolia 


Discocnide mexicana 





c nepHKapnHeM opexoBH^Horo njio,aa Urtica dioica 


c nepHKapnneM, THnHHHbiM jx jih opexa Parietaria officinalis 


Boehmeria gigantea 


Pouzolzia hirta 





KoCTflHKOBHflHbie nJlOflbl 




Dendrocnide stimulans 

c nepHKapnHeM opexoBnaHoror ™, Boehmeriaformosana / 

CyxonoKpoBHbiii -- 

CoHHOnOKpOBHblH 


c nepHKapnneM nHpeHapHH 


■ Urera baccifera - 

Dendrocnide latifolia 



Phc. 1. Tnnbi mio/jOB b ceM. Urticaceae. 
MaciirraGHafl JiHHeiiKa — 1 mm. 


riepHKapnHH b ceM. Urticaceae pa3HOo6pa3Horo CTpoeHHfl, ot njieHnaToro /jo /jepe- 
BBHHCToro. Oh AH(J)(J)epeHi^HpOBaH 6oJibineH nacTbio Ha 3K30-, Me3o- h aH/joicapnHH, a b 
Tpex po/jax tph6bi Parietarieae coctoht jihihl H3 3K30- h 3H/jOKapnHB. Me30KapnHH 
pe^KO THCTOJlOrHHeCKH OflHOpO/JHBIH, o6bIHHO OH /JH(j)(|)epeHItHpOBaH Ha HeCKOJIBKO aHa- 
TOMO-Tonorpa(J)HHecKHx 30H. CTeneHb CKJiepH(|)HKaijHH nepHKapnra, hhcjio ero cnoeB, 
^H(J)(J)epeHUHai^HB Ha aHaTOMo-Tonorpa(J)HHecKHe 30Hbi, HajiHHHe hjih oTcyTCTBHe blico- 

KOCneil,HaJIH3HpOBaHHbIX KJieTOK-CJlH3eBbIX, KpHCTaJIJlOHOCHbIX, THna TH^pOUHTOB H 

nepe/jaTOHHbix, CTpoeHHe h ji0KajiH3aijHfl 3 thx KJieTOK, xapaKTepHoe coneTaHHe kjictoh- 
hbix cnoeB HMeiOT 6ojibmoe 3HaneHHe j\jik CHCTeMaraKH TaxcoHOB Bcex ypoBHen, oco- 
6eHH0 OTB yTOHHeHHB o6beMa h rpaHHii, po/jOB (KpaBijOBa, 1992, 2000, 2001a, 20016, 
2002a; KpaBijOBa, TejibTMaH, 1994; Kravtsova et al., 2000, 2003). KpoMe Toro, HMeiOT 
3HaneHHe xapaicrep MHHepajiH3aijHH TKaHefi nepHKapmni h MHHepajibHbix BKjnoneHHH — 
aMop(J)Hbie, KpHCTajuiHHecKHe hjih KpeMHHeBbie Tejibija, a Taoce ran KpHCTajuiHHecKHx 
OTJ105KCHHH (npH3MaTHHeCKHe KpHCTaJIJIbl, /tpy3bl HJIH pa(J)H/tbl) H (j)OpMa npH3MaTHHe- 
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PacnpeaejieHHe KapnoJionmecKHX npn3H3KOB b ceM. Utricaceae 


is 


g s 

H S 


H SS * 

X S S 
rt X X 
X « « 
Q.O 2 

CO o,« 
Dfl H O 


D 

3 

s 

X 

cx 

& 

— iu 





- cx 

K K >* 

cd cd H 

X _ X £ 
X ^ X g 

g & 
a o 3 o 

Q 

3 0 5 3 

3 

5 

333 

s 

as a^ 

w 

N_^ O N_^ 

<u 

w 


WWW 

w 

a x gio 


DDxD 

3 

D 

D 3 D 

3 

>> >> 






<x> 




3 Cd 


cd 


§ '2 
o 3 


C 

o> 



cd 

cd 

4 _> cd 

cd 

12 p 

4> >> 

o 

E 

2 -a 

>> E 

o 

E 

QO 

3 

O 3 

3 


.8 

$ 

E 

<2 

•§ 

00 


IX 

e 

9* 

3 

8 

O 

s 


5 

o 

U 


s 

5 


s 

s 

E 

Cl, 


>5 : S 

5 3 

§1 

?s 
’5 3 

I s 

S.1 

d> M 

S p 

a x 

“ a 

I § 

<u o 

£< fV 

2 o 

s=r o 

S a 

8 1 
s S 

|JQ 9« 

§ 5 

5 8 

/■S N> 

O 

E 9 

s s 

tQ (?) 

cs ffi 

W NN 

U (?) 


cd 

s a * 


O 

Q 


5 55 

cd e 


A 

X «* 
cd 3 cd 

: s “ 

O o 


1 


cd 

g 

o b *2 

o, S c 


cd 

G 

2 

E 


V a s ^ S 't! ~ cx 

gj3 J3 oqd J3 


E cd 

o 

9< tS 
D 


ja 

X 

I 


£S»! 

as a 



e 

x 


E 

Cl, 


S 

cx 

D 

E 


>s 


ja 
X 
cq 

il 


ja 

cd § - 

I I 

5 g 5 § 

a 5 g. 8 

a as ^ 
*4 O G U 


2 

a 

x 

§ 

cq 

o 

X 

8. a 

° I 

» x 

« g 

& 3 
2 | 
o 


s 

1 

o 

CX 

O 


’E X 


>S 

a 

li 

Sj 

U I 

cx ■ 
O 


§ 

I 

I 


-8 

O 

.* -2 1 

8 I 

| 8 § 

■g a 

a E 
11 

Hi 

3 tSa; 

Cl ca 
§-^ 


2 * 

b u 

S S 
2 t= 
« cx 

a 03 

§ s 
s cx 
a d> 
o e 

x s 

x a 

e § 

S 5 
.so 

C3 h-i 

x ^ S 
H X o< 
g « o 
3 o 
3 g.° 

& g'i 

§ § e 

« X g« 
o tr S 
o o ^ 
C U 


5 ^ 

3 1 •§ 


^ c 

3 ^ s s 


5 


T3 

s 


o 


4 f- 

| 5 

5 o 


e 

3 


*5 

s 

E 

|i 

sc 5 

« a 
€ 9 

£ £ 
e* o 
X E 
00 « 
9 S- 
<d g 

o 


x 

3 


cx 

O 


n 

-s; 


§ 


7 


Subfam. Lecanthoideae 
Tribus Lecantheae 



IJpodoAMeHue ma6nuu,bt 



wehmena CyxonoicpoBHbiH kocthhkobhahmm aH- Urtica Ee3rH,apouHTHbiM 

TOKapnHH c opexoBHAHbiM nepmcap- 
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CKHX KpHCTaJIJlOB (KpaBIJOBa, ^KOBJieBa, 1997, 1998). YHHTBIBafl 3TH npH3HaKH, M05KH0 
pa3JiHHHTB 2 KaTeropHH nepHKapnM — iiojihoctbk) h He nojiHOCTBK) CKJiepH(|)HUHpoBaH- 
hbih — h 15 CTpyKTypHBix TunoB (pHC. 2—6), HexoTopBie c no^THnaMH h BapnaHTaMH. 


I — nepiiKapimii He nojraocTbio CKJiepiHjmmipoBaHHbiii (pHC. 2—5) 

Tun Dendrocnide (pnc. 2 ,1 — 4) — cpaBHHTejiBHO MHorocjiOHHBiH (/jo 6— 19 cjioeB 
KJieTOK), 6e3 CJ1H3H HJIH CO CJ1H3BK) B Me30KapIIHH, 3K30KapnHH IIJieHHaTBIH, pe/JKO K05KH- 
ctbih (D. nervosa ), Me30KapnHH co cnjioniHOH TaHHHCo/jepacameH 3ohoh, rHCTOJiorHne- 


Tan Dendrocnide 



Phc. 2. He noJiHOCTbio cKJiepHtjwuHpoBaHHbiH nepHKapnHH y npeflcraBHTeJieH ceM. JJrticaceae. Tun Dend¬ 
rocnide. 

/ — Dendrocnide sinuaia, 2 — D. oblanceolata, 3 — D. meyeniana f. meyeniana, 4 — Gyrotaenia sp. MacuiTaOHaa jih- 

neiiKa — 50 mkm. 
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Twn Urtica 





Phc. 3. He nojiHOCTbio cKJiepH(j)HUHpoBaHHbiH nepwKapnHH y npe/tcTaBHTeJieH ceM. Urticaceae. Thii Urtica. 

1 — Laportea canadensis , 2 — Procris crenata, 3 — Urtica dioica , 4 — Pilea symineria, 5 — Achudemia japonica, 6 — 
Boehmeria caudata. MaciuTaOHaa JiHHeiiKa — 50 mkm. 


ckh cjia6o ^H(J)(J)epeHUHpoBaH hjih c HeneTKOH nocjioimoH /jH(j)(|)epeHijHaijHeH, 6ojib- 
meH nacTBK) 6e3 KpHCTajuiOHOCHoro cjioa. XapaKTepeH /jjia Gyrotaenia h HeKOTopBix bh- 
,HOb po/ja Dendrocnide. IIoflTHnBi: 

He co#epHcamHH cjih3h (pnc. 2, 1 ) — tojictbih, /jo 14—19 kjictohhbix cjioeB, Me- 
30KapnHH 6e3 cjih3h, /jH(j)(|)epeHijHpoBaH Ha Hapy^KHyio napeHXHMHyio 30Hy h BHyT- 
peHHioK) TaHHHCo/jep^Kamyio, c e/jHHHHHBiMH KpHCTajuiOHOCHBiMH KJieTKaMH, co,zjep)Ka- 
hihmh pa(J)H^Bi; 3H^OKapnHH H3 HecKOJiBKHx (/jo 7) cjioeB CKjiepeH^. XapaKTepeH /jjui 
D. nervosa h D. sinuata ; 

CO CJ1H3BIO B Me30KapniIH (pHC. 2, 2 — 4) CpaBHHTeJIBHO TOHKHH, £0 6 8 KJieTOH- 

HBIX CjioeB, Me30KapnHH C HeneTKOH nOCJIOHHOH OT(J)(J)epeHE[HaUHeH H CO CJlH3eBBIMH 
KJieTKaMH, paCCeflHHBIMH B HeM HJIH o6pa3yK)UIHMH nOJIOCTH, KpHCTaJIJIOHOCHBie KJieTKH 
(c £py3aMH HJIH npH3MaTHHeCKHMH KpHCTaJIJiaMH) paCCeHHBI B Me30KapnHH HJIH o6pa3y- 
K)T ero BHyTpeHHHH cjioh. BapnaHTBi: 

Dendrocnide (pnc. 2, 2, 3) — KpHCTajuioHOCHBiH cjioh OTcyTCTByeT. XapaKTepeH 
fljm D. elliptica, D. meyeniana f. meyeniana, D. stimulans h D. oblanceolata; 
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inn Urera 



Twi Laportea amberana 




Inn Urtica ynpomeHHtm 





Tun Girardinia 



Twn Boehmeria 


rio^THn Boehmeria 



noflTHn Forsskaolea 


5. BapwaHT B. ramiflora 


o. BapwaHT B. repens 


Phc. 4. He nojiHocTbK) CKJiepH^nmipoBaHHbiH nepHKapnHH y npe/tCTaBHTejieH ceM. Urticaceae. Tunw Ure 
ra, Laportea amberana, Girardinia, Urtica ynpomeHHbin, Boehmeria. 

1 — Urera baccifera, 2 — Laportea amberana, 3 — Girardinia diversifolia, 4 — Pilea microphylla, 5 — Boehmeria rami 
flora, 6 — B. repens, 7 — Forskaolea angustifolia. MacurraOHafl JiHHeHKa — 50 mkm. 






















Tiin Oreocnide 

Thii Debregeasia wallichiana Thii Lecanthus noziTHii Oreocnide IIoathii Didymodoxa 
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Gvrotaenia (pnc. 2, 4) — KpHCTajuiOHOCHBiH cjioh HMeeTCH. XapaKTepeH rjisl D. lati- 
folia h Gyrotaenia. 

Thii Urtica (pnc. 3,1 — 6) — 4-cjiohhbih, co cjiH3eco/jep5KaiijHM 3K30KapnHeM, 

2-CJlOHHbIM Me30KapnHeM (HapyHCHBIH CJIOH-napeHXHMHblH, BHyTpeHHHH-KpHCTaJI- 

jiohochbih) h CKJiepeHXHMHMM 3H^OKapnHeM. BcipenaeTCH b Tpndax Urticeae, Lecan- 
theae h Boehmerieae. rio/tTHnBi: 

6e3zudponumHbiu (pnc. 3, 1,2) — b flByx HapyncHBix cjiohx nepHKapnHH hmciotch 
TaHHHOBBie KJieTKH, a He rHApouHTBi. XapaKTepeH j\jik Laportea canadensis, L. bulbife- 
ra, Archiboehmeria, Astrothalamus, Sarcochlamys, Procris, HeKOTopBix bh/job po/jOB 
Boehmeria, Debregeasia, Pilea h Elatostema ; 

9K30ZUdp0tiUntHblU (pHC. 3, 3, 4) - C KJieTKaMH THna rH/jpOIJHTOB B 3K30KapnHH 

hjih b AByx Hapy)KHBix cjiohx nepHKapnHH. BapnaHTBi: 

Urtica (pnc. 3, 3) — ra^poitHTBi 3K30KapnHH — He co/tepncaiime cjih3h KJieTKH 
C yTOJimeHM^MH Ha pa/JHaJIBHBIX CTeHKaX B BH/je B/jaiOmHXCH B nOJIOCTB BepTHKaJIBHBIX 
THHceii. XapaKTepeH ajih Urtica, Hesperocnide, Nanocnide, Obetia, ceKii,HH Fleurya po- 
/ja Laportea, HeKOTopBix bh/job po/ja Urera; 

Pilea (pnc. 3 ,4) — rH/jpoijHTBi co/jepncaT cjih3b, Ha odojionKax cmokhbix c hhmh 
KJieTOK TaoKe pa3BHBaioTCH BTopMHBie yTOJimeHHH, djiaro/japn neMy xapaKTep yTOJime- 

HHH pa^HaJIBHBIX KJieTOHHBIX CTCHOK TH/jpOIJHTOB HeCKOJIBKO HHOH - BepTHKaJIBHBie 

THHCH yTOJimeHHH flBOHHBie; HMeeTCH H HHOH XapaKTep yTOJimeHHH pa^HaJIBHBIX KJie- 
TOHHBIX CTeHOK THflpOIJHTOB, HanpHMep KOJIBH,eBBie yTOJimeHHH. XapaKTepeH flJlH HeKO¬ 
TopBix bh/job po/ja Pilea. 

Me30zudpoiiuniHbiu (pnc. 3, 5, 6) — c KJieTKaMH rana rn/jpoijHTOB b Me30KapnHH 
hjih b 2 HapyacHBix cjiohx nepHKapnHH, npn 3tom 6ojiBUiee pa3BHrae ohh nojiynaioT 
b Me30KapnHH. XapaKTepeH /jjih HeKOTopBix bh/job po/ja Pilea, Pellionia h Elatostema. 
BapnaHTBi: 

Achudemia (pnc. 3,5) — c rrmpoijHTaMH no BceMy Me30KapnHio. XapaKTepeH 
fljiH Achudemia japonica h HeKOTopBix bh/job po/jOB Pilea, Pellionia h Elatostema ; 

Boehmeria (pnc. 3,6) — c rn/jpoitHTaMH b pedpax hjih kpbijibhx nepHKapnHH. Xa¬ 
paKTepeH juix HeKOTopBix bh^ob po/ja Boehmeria. 

Tnn Urera (pnc. 4, 1) — cpaBHHTejiBHO mhotocjiohhbih (7—8 cjioeB kjictok), cxo- 
/je h c ranoM Urtica (3K30- h m e3orn/jpoitHTHBiM no/jranaMH), oTjinnaeTCH HajiHHHeM 
cjiH3eco/tep)Kamero 3K30-Me30KapnHH, HandojiBineH jioKajiH3aimeH cjih3h b HapyncHOM 
cjioe Me30KapnHH, a He b 3K30KapnHH, a TaoEce HajiHHHeM b cpe/jHHx cjiohx Me30KapnHH 
HeCKOJIBKHX O/tHOTHnHBIX CJ10CB KJieTOK THna irmpOIJHTOB. XapaKTepeH flJlH JtByX BH- 
flOB po/ja Urera (U. baccifera h U. sandwiciensis). 

Tnn Laportea amberana (pnc. 4 , 2) — H3 4 pa3JiHHHBiM o6pa30M OT(J)(J)epeHUHpo- 
BaHHBIX KJieTOHHBIX CJlOeB, CXO/jeH C THnOM Urtica (6e3TH,ZjpOItHTHBIM HJIH Me30THflp0- 
IJHTHBIM nO/tTHnaMH), OflHaKO He HMeeT KpHCTaJIJlOHOCHOTO CJIOH (npncyTCTByioT JIHIHB 
KJieTKH c pa(J)H^aMH), a HHor/ja jiHineHHBiH TaoEce cjih3h; XapaKTepeH ^jih HeKOTopBix 
bh/job po^OB Dendrocnide (D. excelsa, D. carriana) h Laportea (L. amberana, L. perrie- 
ri) h Discocnide. 

Tnn Girardinia (pnc. 4 , 3) — 4-cjiohhbih, 6e3 cjiH3eco/tepHcamero h KpncTajuioHoc- 
hoto cjioeB, OH^OKapnHH najmca/jOBH/jHBiH, o6pa30BaH cjiadojionacTHBiMH MaxpocKJie- 
pen^aMH. XapaKTepeH #jih po/ja Girardinia. 

Tnn Urtica ynpomeHHbiif (pnc. 4 , 4) — 3-cjiohhbih, 3K30KapnHH npe/jCTaB- 
JieH (KpOMe BBICTynOB) KOpHHHeBOH nJieHKOH C Hepa3JIHHHMOH Ha cpe3e KJieTOHHOH 
CTpyKTypoii, HapyncHBiH cjioh Me30KapnHH dojiBHieii nacTBio odjiHTepnpoBaH. Xa¬ 
paKTepeH oth Myriocarpa, Phenax, HeKOTopBix bh/job po/jOB Boehmeria, Nothocnide, 
Pilea. 
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Thii Boehmeria (pnc. 4, 5 — 7) — othochtcjibho mhotocjiohhbih (5 — 9 cjioeB KJie- 
tok), c pa3HOo6pa3HbiM 3K30KapnHeM (njieHHaTBiM, TaHHHCO/jepacamHM, HHor^a najrn- 
Ca^OBHOTblM, HJIH CJlH3eCO/jep)KamHM); Me30KapnHH H3 HeCKOJlbKHX KpHCTaJIJlOHOCHbIX 
cjioeB, HHor^a MecTaMH pa3^ejieHHbix CKjiepeHXHMOH, jih6o OT(J)(J)epeHUHpoBaH Ha Ha- 
py)KHyK) TOJlCTOCTeHHyiO napeHXHMy H BHyTpeHHIOK) MHOTOCJIOHHyiO KpHCTaJIJIOHOC- 
HyK) 30Hy. XapaKTepeH /jjih po/jOB Cypholophus , Forsskaolea h HexoTopbix bh/job po/ja 
Boehmeria (B. blumei, B. pavonii, B. radiata, B. ramiflora, B. repens), rio/jranbi: 

Boehmeria (pnc. 4, 5, 6) — 3H/jOKapmm o6pa30BaH TOJiCTOCTeHHbiMH OpaxncKJie- 
peH^aMH. BapnaHTbi: 

B. ramiflora (pnc. 4, 5) — Me30KapnHH He /jH^epeHipipoBaH Ha 30Hbi {Boehmeria 
blumei, B. pavonii, B. radiata, 5. ramiflora, Cypholophus ); 

B. repens (pnc. 4, 6) — Me30Kapmm ^H(J)(J)epeHi^HpoBaH Ha HapyncHyio tojicto- 
CTeHHyio napeHXHMy h BHyTpeHHIOK) MHorocjiOHHyio KpHCTajuiOHOCHyio 30Hy (B. re¬ 
pens). 

Forsskaolea (pnc. 4, 7) — 3H/jOKapnHH o6pa30BaH CKJiepeH/jaMH, cxo/jhbimh co 
oxaTbiMH TOJiCTOCTeHHbiMH napeHXHMHbiMH KJieTKaMH (Forsskaolea). 

Tnn Debregeasia wallichiana (pnc. 5, 1 ) — 4—5-cjiohhbih, cxo/jeH c ranoM Urtica 

(6e3THflpOUHTHbIM UOJSJUUOM), OTJIHHaeTCa CKJiepeHXHMHBIMH 1-2 Hapy)KHbIMH CJIO- 

h mh Me30KapnHa, o6pa30BaHHbiMH 6paxHCKJiepeH/jaMH, h hhbim CTpoeHHeM xpHCTajuio- 
hochbix KJieTOK. XapaKTepeH j\jvl Debregeasia wallichiana h HeKOTopbix bh^ob po/ja 
Boehmeria. 

Tnn Lecanthus (pnc. 5, 2 ) — 4-cjiohhbih, c njieHnaTbiM 3K30KapnneM, 2-cjiohhbim 
Me30KapnneM (HapyncHBiH cjioh — CKJiepH(J)HUHpoBaHHbiH KpynHOKJieTHbiH, BHyTpeH- 
hhh — KpHCTajuiOHOCHbiii) h CKjiepeHXHMHbiM 3H/jOKapnHeM. XapaKTepeH fljw po/ja Le¬ 
canthus h HeKOTopbix bh/job po/ja Elatostema {E. stipulosum). 

Tnn Oreocnide (pnc. 5, 3 , 4) — pa3JiHneH no HHCJiy cjioeB KJieTOK (4 —10), crpo- 
eHHK) 3K30- H 3H/JOKapnHH, MC30KapnHH C flByMH XapaKTepHBIMH CMOKHBIMH MHHepaJIH- 

30BaHHBIMH Hepa3^eJIHMBIMH CJIOHMH: BepXHHH-C KpeMHe3eMOM B yTOJimeHHOH BHyT- 

peHHen CTeHKe KJieTOK, hhhchhh — c /jpy3aMH oxcajiaTa KajibijHH (hjih KpeMHHeBbiMH 
TeJIbUaMH) H aMOp(J)HBIM KpeMHe3eMOM B pa3HBIX HaCTflX KJieTOHHOH nOJIOCTH. IlOfl- 
ranbi: 

Oreocnide (pnc. 5, 3 ) — 3K30KapnHH TaHHHCO/jepacamHH, 3H/joKapnHH H3 1 cjioh 
TOJiCTOCTeHHbix OpaxHCKJiepeH#. XapaKTepeH /jjih Oreocnide h Nothocnide molissima. 

Didymodoxa (pnc. 5,4) — 3K30KapnHH mieHHaTbiH, 6e3 TaHHHOB, 3H/jOKapnHH 
3 — 4-cjiohhbih, o6pa30BaH CKJiepeH/jaMH, cxo/jhbimh co cacaTbiMH tojictoctchhbimh na- 
peHXHMHBiMH KJieTKaMH. XapaKTepeH ajih Didymodoxa. 

Tnn Maoutia (pnc. 5, 5, 6) — 4 — 7-cjiohhbih, cxo/jeH c ranoM Urtica (6e3rH/jpo- 
Uhthbim no/jranoM), OTJiHHaeTCH co^epxcaHHeM bo BHyTpeHHeM cjioe Me30KapnHH He 
KpHCTajuiOB, a aMop(J)Horo KpeMHe3eMa, HHor/ja npncyTCTBHeM b Me30KapnHH hcckojib- 
khx o/tHOTHnHbix napeHXHMHbix cjioeB. XapaKTepeH /jjih Gibbsia, Leucosyce h Maoutia. 
no/tranbi: 

Maoutia (pnc. 5, 5) — cjih 3 b HMeeTcn jihihb b 3K30KapnHH; 

Gibbsia (pnc. 5, 6) — cjih 3 b Haxo/jHTcn b /jByx HapyacHbix cjiohx nepHKapnHH — 
3K30KapnHH h HapyacHOM cjioe Me30KapnHH. 

II — nepiiKapnHH nojraocTbio CKJiepH(J)HmipoBaHHbiH (pnc. 6) 

Tnn Chamabainia (pnc. 6, 1 , 2 ) — pa3JiHneH no nncjiy cjioeB KJieTOK (3—6), crpoe- 
HHK) 3K30- H 3HJJ,OKapnHH, XapaKTepH3yeTCH COHeTaHHeM TBep/tOrO 3K30KapnHfl (H3 KJie¬ 
TOK C TOJICTOH, HMnperHHpOBaHHOH TaHHHaMH 060JIOHKOH HJIH H3 6oJiee TOHKOCTeHHBIX 
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Tan Chamabainia 



Phc. 6. IIojiHOCTbK) cKJiepH(J)HUHpoBaHHbiH nepHKapnHH y npe^cTaBHTejieH ceM. Urticaceae. Tmibi Chama¬ 
bainia, Pouzolzia, Parietaria, Neraudia. 

1 — Chamabainia cuspidata , 2 — Droguetia iners , 3 — Pouzolzia mixta , 4 — Soleirolia soleirolii , 5 — Neraudia sericea. 

MacwTabHaa JiHHeHKa —50 mkm. 


KJieTOK C TBep/JLIM TaHHHOHOCHBIM CO/jep)KHMBIM) H KpHCTaJIJlOHOCHOrO CJIOfl Me30Kap- 
mvi, HHor^a 3HaHHTejiBHO pe/jyijHpoBaHHoro. no/jraiiBi: 

Chamabainia (pnc. 6, 1) — 3H/jOKapmm H3 1—4 cjioeB TOJiCTOCTeHHBix 6paxHCKJie- 
peHfl. XapaKTepeH /jjui Chamabainia; 

Droguetia (pnc. 6, 2) — 3H/joKapnHH o6pa30BaH CKJiepeH/jaMH, cxo/jhbimh co caca- 
tbimh TOJiCTOCTeHHBiMH napeHXHMHBiMH KJieTKaMH. XapaKTepeH /yra Australina h Dro¬ 
guetia. 
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Tun Pouzolzia (pnc. 6, 5) — c pa3JiHUHBiM hhcjiom cjioeB KJieTOK (A —11), noji- 

HOCTBK) CKJiepH(|)HUHpOBaH H CHJIBHO MHHepaJIH30BaH, 3K30- H Me30KapnHH C TOJICTBI- 
MH, HMnperHHpOBaHHBIMH KpeMHe3eMOM KJieTOHHbIMH o6oJ10HKaMH, Hapy5KHbIH CJIOH 

(CJIOH) Me30KapmW-H3 BOJlOKHOBHflHblX KJieTOK, BHyTpeHHHH CO^ep)KHT aMOp(J)HI>IH 

KpeMHe3eM. XapaKTepeH rji % Neodistemon , Pipturus, Pouzolzia , Hemistylis, Rousselia. 

Thii Parietaria (pnc. 6, 4 ) — 3— 4-cjiohhbih, noJiHocTBK) CKJiepH(|)HijHpoBaH h 

CHJ1BHO MHHepaJIH30BaH, H3 flByX 30H! 3K30KapiIHH C TOJ1CTBIMH, HMnperHHpOBaHHBIMH 

KpeMHe3eMOM KJieTOHHBIMH 060 JI 0 HKaMH H 3H/JOKapnH5I H3 2-3 TOHKHX TaHHHCO/jep)Ka- 

mnx cjioeB. XapaKTepeH jxjw Gesnouinia, Parietaria h Soleirolia. 

Tnn Neraudia (pnc. 6, 5) — tojictbih, mhotocjiohhbih (/jo 22 cjioeB kjictok), cpaB- 

HHTeJIBHO KpynHOKJieTOHHBIH, CO CJI05KH0H 30HaJIBH0CTBK) JIHrHHtjjHIl.HpOBaHHOrO Me30- 
KapnHH, cxo/jeH c ranoM Pouzolzia no HajiHHHio KpeMHe3eMa b o6ojioukc kjictok 3K30- 
Kapnira (b 3tom rane — tojibko b Hapy)KHOH TaHreHimajiBHOH CTeHKe), npHcyrcTBHK) 
BOJIOKHOBHflHBIX KJieTOK B Me30KapnHH (OflHaKO JIHIHB B Cpe/JHeH 30He) H KpeMHHCBOrO 
co^ep)KHMoro b KJieTKax ero BHyTpeHHero cjioh. XapaKTepeH rjiz Neraudia. 

Pacnpe^ejieHHe CTpyKTypHBix ranoB, no/jranoB h BapnaHTOB nepHKapnira b ce- 
MeiiCTBe noKa3aHo b Ta6jnme. 

Xoth b pa3HBix jihhhhx pa3BHTHn ceMencTBa (Tpn6ax) napajuiejiBHo (JjopMHpyeTca 
cxo^Han CTpyKTypa nepHKapmni, nepBHUHoe ero crpoeHne h HeKOTopBie HanpaBJieHHn 
pa3BHTHa cneijH(j)HUHBi b Tpn6ax. napajuiejiBHo B03HHKaiomaa o/moramiafl CTpyKTy¬ 
pa nepHKapnHn (ranBi Urtica, Urtica ynpomeHHBm) npe/jCTaBJieHa b Tpn6ax 6oJiBineH 
HaCTBK) p33HBIMH nO/JTHnaMH H BapnaHTaMH, pa3JIHHaiOmHMHCa CTpyKTypHBIMH JS£TBJ1X- 
mh: rn^poi^HTBi 3a pe^KHM HCKjnoueHHeM OTcyrcTBy k)t b 3K30KapnHH npe/jCTaBHTejieH 
Tpn6 Boehmerieae , Forsskaoleae h Parietarieae, ho xapaKTepHBi rjw Urticeae h Lecari- 
theae. HeTKoro pa3JiHuiui MOK/jy bccmh Tpn6aMH no CTpoeHHio nepHKapnna HeT, TaK KaK 
6e3rH^poi^HTHBiH no/jran rana Urtica BCTpeuaeTCJi y npe^CTaBHTejieH Tpex KpynHBix 
Tpn6 — Urticeae , Lecantheae h Boehmerieae. Tpn6Bi Forsskaoleae h Parietarieae TeM 
He MeHee othctjihbo /marHOcrapyiOTCJi no CTpyKTypHBiM ocoGchhocthm nepHKapnHa, 
b uacTHOCTH no HHCJiy ero cjioeB h OTcyTCTBHio rannuHoro CKJiepH(J)HUHpoBaHHoro 3H- 
flOKapnHH. 

Oco6eHHOCTH CTpoeHHJi nepHKapnna no3BOJmiOT pa3JiHuaTB bh/jbi bo mhothx H3y- 
ueHHBix po/jax. 0/jHaKO b HeKOTopBix H3 hhx, HanpHMep y Forsskaolea (KpaBijOBa, 
2000), Pouzolzia (Kravtsova, Friis, Wilmot-Dear, 2003), Taxan ^narHOCTHKa 3aTpyzjHeHa 
b CB^3H co 3HauHTejiBHBiM BapBHpoBaHHeM CTpyKTypBi nepHKapnHn b npe/jejiax BH/ja 
hjih ^a^ce oco6h, a b po/je Parietaria — b cbji3h c o/jHOo6pa3HBiM ero CTpoeHneM (KpaB- 
UOBa, 19916). 

CTpoeHHe ceMeHH h TnnBi ceMeHHOH KoacvpBi . noJiyueHHBie pe3yjiBTaTBi no3BOJiHJin 
BBi^ejiHTB b ceM. Urticaceae 3 BapnaHTa CTpoeHna ceMeHH no npH3HaxaM B3anMHoro 
pacnojio)KeHH5i (J>epTHJiBHoro njio^ojiHCTHKa h CTpyKTyp ceMeHH — 3apo/jBima h 3h/jo- 
cneptaa (pnc. 7, 1—III): 

I . JIaTepajiBHO ynjiomeHHBie, b ceueHHH b ochobhom ajuimmiuecKHe, 3apo^Bim npa- 
moh, ceMH/jojiH napajuiejiBHBi jiaTepajiBHBiM CTopoHaM njio/ja, b/jojib kotopbix pacnojio- 
)KeHa ocHOBHaa Macca 3H^ocnepMa (pnc. 7, a, 6). 

II. Eojiee hjih MeHee jiaTepajiBHO hjih /jopcHBeHTpajiBHo ynjiomeHHBie, b ceueHHH 
3JiJiHnTHHecKHe hjih OKpyrjio-TpeyroJiBHBie, 3apo/tBim npuMOH hjih corHyTBiH, ceMimo- 
jih pacnojio)KeHBi koco hjih nepneH^HKyjiapHo k JiaTepajiBHBiM CTopoHaM njio/ja; ochob- 
Han Macca 3H/jocnepMa pacnojio)KeHa b pe6pax ceMeHH h njio^a (pnc. 7, e — d). 

III. He ynjiomeHHBie, b ceneHHH OKpyrjiBie, 3apo/jBim np^MOH, ceM^ojin He napaji- 
jiejiBHBi JiaTepajiBHBiM CTopoHaM njio^a, 3H^ocnepM CKyzjHBiH, o^hocjiohhbih, pacnojio- 
)KeH paBHOMepHo no nepHMeTpy ceMeHH (pnc. 7, e). 
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Phc. 7. CrpoeHHe ccmjih y npe^cTaBHTeJieH ceM. Urticaceae. 

I—III — BapwaHTbi CTpoeHHH ceMHH; a, z — ceMeHa Ha npoaojibHOM cpe3e; 6, e,d,e — Ha nonepeHHOM. T — ranocTaaa, 
3ap — 3apoflbim, II — nepHKapnnH, nil — npoBOflamHH nynoK, 3 — 3HflocnepM. 


CTpoeHne ceMeHH He onpe/jeiraeT hctkhx rpaHHij MOK^y TpaGaMH (cm. TaOjiH- 
ny). TeM He MeHee pacnpe/jejieHHe BapnaHTOB no TpnOaM pa3JiHHHO. Tax, j\nsi Urticeae, 
Forsskaoleae h Parietarieae xapaicrepHBi ceMeHa I BapnaHTa, j\jw Lecantheae — In III, 
j\jm Boehmerieae — I h II BapnaHTOB. no CTpoeHHio ceMeHH pa3JiHHaiOTai po/jBi b npe- 
aejiax Tpn6 h bh/jbi o/jHoro po/ja, HanpHMep Boehmeria (Kravtsova et al., 2000). Orpa- 
HHHeHHocTb Hcnojii>30BaHHa 3Toro npH3Haica rjix nejieH CHCTeMaTHKH oOycjiOBJieHa ero 
BapbHpoBaHHeM b npe/jejiax HeKOTopBix bh/job, HanpHMep bh/job po/ja Boehmeria. 

BbiHCHeHO, hto ceMeHHan KO)Kypa KpanHBOBBix 6ojiee KOHcepBaraBHa no cpaBHe- 
hhk) c nepHKapnneM. BBwejieHHBie HaMH (KpaBijoBa, 2003) ee ranBi — Urtica (ynpo- 
meHHaa 3K30TecTajiBH0-3H/j0TecTajiBHa5i), Boehmeria (ynpomeHHaa 3H/joTecTajiBHo-3H- 
^OTerMajiBHaa), Maoutia (ynpomeHHaa 3K30TecTajiBH0-3H^0TerMajiBHaa, 3-cjioHHan), 
Parietaria (ynpomeHHaa 3K30TecTajiBHO-3H^OTerMajiBHaa, 2-cjiOHHaa, c njiacTH/jaMH b 
3K30TecTe), Touchardia (ynpomemiafl OH/jOTecTajiBHaa), HexoTopBie c BapHamaMH, pa3- 
jiHnaiomHeca no cTeneHH pe/jyiojHH cjioeB, hx HHCJiy, HajiHHHio hjih oTcyrcTBHio TaHH- 


19 



hob h iuiacTH/j, a Taioice 6ojiee hjih MeHee pa3BHToro 3H^0TerMeHa, xapaxTepH3yiOT b 
ochobhom TpnObi (cm. TaSjiHijy). 

AHaTQMHqecKoe CTpoeHHe nonojiHHTejibHoro noKpoBa miofla HMeeT 3HaneHHe /jjm 
CHCTeMaTHKH Tpn6 Boehmerieae h Parietarieae , y npe^cTaBHTejieH xoTopbix (J)opMH- 
pyiOLUIiHCH H3 OKOJ!OU,BeTHHKa nOKpOB CTpyKTypHpOBaH. BbmCHeHO, HTO BSOKHO He TOJIb- 
ko ero CTpoeHHe, ho Taxxce HajiHHHe hjih OTcyrcTBHe npoHHoro coe/jHHeHHfl c nepnxap- 
nneM. Oco6chhocth cTpoeHHH noxpoBa, a TaoEce xapaxTep ynacTHH oxojioijBeTHHxa 
B (J)OpMHpOBaHHH CTeHKH nJIO/ja flBJHHOTCfl /JHarHOCTHHeCKHMH npH3HaKaMH flJIfl po- 
flOB, BHyrpHpOflOBMX TaKCOHOB H MHOrHX BH/JOB H3 3THX Tpn6. HanpHMep, 6jlH3KHe po- 
flbi Nothocnide h Pipturus OTJiHHaioTCJi ot /jpyrnx po/jOB TpnObi OeMepneBbix npncyTCT- 
BHeM B Me30(|)HJlJie OKOJ!OU,BeTHHKa npH njio^ax XJieTOX C MHHepaJIH30BaHH0H CJ1H3BK) 
(KpaBuoBa, 2001a). A b po/jax Boehmeria h Pouzolzia CTpoeHHe noKpoBa njio/ja Hepe/j- 
ko BH^ocneiiiH(J)HHHO hjih pa3JiHHHO y rpynn 6 jih3khx bh/job. 

3HaneHHe j\jik CHCTeMaTHKH HMeiOT Taxne npH3HaKH cTpoeHHH rHHeuea , xax HajiH- 
HHe b 3aB^3H o/jHoro hjih /jByx npoBOA^mwx nyHKOB — /jopcajibHbix npoBOOTmHx nyn- 
kob njio/jojiHCTHKOB (2 HMeeTca b HexoTopbix po/jax TpnObi Urticeae , HHor/ja He y Bcex 
bh/job) (1); HajiHHHe HeoObiHHOH acHMMeTpHH rHHei^ea h njio^a, hto Bbipa^xaeTca b pa3- 
bhthh b 3pejibix mioflax o^Horo KpbiJia hjih KpynHoro pe6pa, HHor/ja nojioro (BCTpe- 
naKDTca y npe^CTaBHTejieH HexoTopbix po/jOB Tpn6 Boehmerieae h Forsskaoleae) (2). 
HaMH noKa3aHO, hto 3th o6pa30BaHHH ABjunoTCfl py^HMeHTOM CTepHJibHoro ruio/jojiHC- 
THKa, jiHUieHHbiM cocy/jncToro CHa6)KeHHa, hto no^TBep^aeTca HajiHHHeM y o/jHoro 
H3 TaKHX njio^OB (b po/je Boehmeria , HeonyOjinxoBaHHbie MaTepnajibi) Tax)xe BToporo 
CTOJiOnxa. Hcnojib30BaHne cTpyKTypbi rHHeijefl aJia ijejieH cncTeMaraxH orpaHHneHO, 
Tax xax OHa MO)xeT BapbnpoBaTb b npe/jejiax o/jHoro po/ja (HanpHMep, po/ja Dendro- 
cnide), h HeT pe3xnx rpaHHij Me)x,zjy TpnOaMH. O/jHaxo aHajiH3 noJiyneHHbix MaTepnajiOB 
no3BOJiaeT npe^nojio)XHTb, hto nceB/jOMOHOMepHbiH rHHeijeH Urticaceae Mor C(J>op- 
MHpoBaTbca ^ByMa cnocoOaMH: b Tpn6e Urticeae nyTeM nocTeneHHOH pe/jyxijHH, npn 
xoTopoii coxpaHHeTca npoBOflHmHH nynox py/jHMeHTapHoro njio/jojiHCTHxa, b /jpyrnx 
jihhhhx pa3BHTHfl b ceMeiicTBe — nyTeM pe3X0H pe/jyxijHH, npn xoTopon njio/jojiHCTHx 
Hcne3aeT, He ocTaBJian bh^hmux py/jHMeHTOB. BHe3anHaa noTepji o/jHoro H3 njio/jojinc- 
thxob OTMeneHa Taxace /jjui rHHeijefl xjia^bi Willdenowia H3 ceM. Restionaceae (Ronse 
Decraene et al., 2001). 

IlepeHHCJieHHbie npH3Haxn hmciot pa3HbiH TaxcoHOMHnecxHH Bee /jjm TaxcoHOB pa3- 
jiHHHoro ypoBHH. ^narHOCTHHecxHMH npH3HaxaMH TpnObi MoryT cjiy)XHTb: 3a pe/jXHM 
HCXJiKDneHHeM, CTpoeHHe /jonojiHHTejibHoro noxpoBa njio^a (pa3^ejieHHoro Ha /jojih 
hjih TpyOnaToro, cboGo^hoto hjih njiOTHO npHJieraiomero), HajiHHHe hhh OTcyTCTBHe 
npn njio^ax oOepTXH, a Tax^ce hhcjio h ran 3axjnoHeHHbix b oOepTxy njio^OB, HajiH- 
HHe hjih OTcyTCTBHe cjiH3eco^ep)xamero 3X30xapnna, a Tax^ce th^poi^htob b HeM, h hx 
CT poeHHe; HajiHHHe hjih OTcyTCTBHe Me30xapnna h/hjih THnHHHoro cxjiepn(J)HUHpoBaH- 
hoto 3Hfloxapnna H3 TOJicTOCTeHHbix cxjiepen^, 3a HexoTopbiMH HcxjnoneHHflMH, ran h 
B apnaHT ccmchhoh xo^xypbi. B pacnpe^ejieHHH xapnojioro-aHaTOMHnecxHx npH3HaxoB 
BHyipH CeMeHCTBa HMeeTCa HeXOTOpaa M03aHHH0CTb, HTO CBOHCTBeHHO OoJlbHIHHCTBy 
^pyrnx npH3HaxoB, HcnoJib3yeMbix b ero cHCTeMaraxe (Friis, 1989). 

3HaneHHe npH3HaxoB CTpoeHHH njio^a /jjih BHyTpHpo^OBOH cncTeMaraxH Heo/^H- 
HaxoBO /jjifl pa3Hbix po^OB. Oho HanGojibrnee j\nn npe^nojio)XHTejibHO jj,peBHHx po/^OB, 
TaxHx xa KDendrocnide h Boehmeria , CTpoeHHe njio/ja h ceMeHH b xoTopbix pa3Hoo6pa3- 
ho h xapaxTepH3yeTca HajiHHHeM pa3Hbix 3BOJiiouHOHHbix ypoBHen opraHH3au,HH h He- 
CXOJlbXHX CTpyXTypHbIX THnOB. /JjUl TaXHX pO^OB HMeiOT TaXCOHOMHHeCXHH Bee npH3Ha- 
xh CTpoeHHH rHHeuea, coxpaHjnomero y npHMHTHBHbix bh^ob BH^HMbie py/jHMeHTbi pe- 
ayunpoBaHHoro njio^oJiHCTHxa. 
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IIpeflJiOHceHHbie lOMeHeHim b chctcmc ceM. Urticaceae 


Pe3yni>TaTi>i cpaBHHTejiBHO-xapnojiornuecxoro Hccjie^OBaHHH corjiacyioTca 6 ojib- 
men nacTb c chctcmoh ceMencTBa, pa3pa6oTaHHon Weddell (1854 h /jp.), ero /jejieHHeM 
Ha tph6bi. Ohh, o/jHaxo, CBH/jeTejiBCTByiOT o Heo/jHopo/jHOCTH Tpn6 Boehmerieae h Pa - 
rietarieae. IIoKa3aHa Heo6xo/jHMOcTB peBH3HH tph6bi Boehmerieae nyreM OTKa3a ot cy- 
mecTByiomero /jejieHHfl Ha no/jTpH6Bi, bkjikdhchhh b Hee po/jOB Hemistylus h Rousse- 
lia , noMemeHHBix Weddell b Tpn6y Parietarieae , ho odHapy^KHBaiomHx HandojiBrnee 
cxo/jctbo c po^aMH Pouzolzia h Neodistemon m 6eMepneBBix, HCXJiioueHHfl po/ja Tou- 
chardia , od'Be/jHHeHHfl po/jOB Pouzolzia h Memorialis (incl. Gonostegia). Po/jbi Hemi¬ 
stylus h Neodistemon cxo/jhbi He tojibko no CTpyxType nepHxapnmi, ho Taxxce no Hajin- 
hhk) cHa6)KeHHBix o6epTxon conjioAHn n o^HHaKOBon $opMe reTepoKapnnn (KpaBijOBa, 
20026). lIoKa3aHO H30JinpoBaHHoe nojio^xeHHe b Tpn6e pom Myriocarpa , He cootbctct- 
Byiomero Boehmerieae no BacxyjrapHOH aHaTOMnn njio^a (KpaBijOBa, 2001a), ho o6Ha- 
py)KHBaK)nxero c Hen cxo/jctbo no HexoTopBiM npn3HaKaM ceMeHHon xo^xypBi n Hajin- 
umo meTHHOK (bojiockob c pacuinpeHHBiM ocHOBaHHeM) Ha 3K30Kapnnn. He no/jTBep)x- 
/jeHO Taxxce /jejieHHe tph6bi Forsskaoleae Ha no^Tpn6Bi Forsskaolinae n Australininae 
(Weddell, 1856—1857, 1869; Friis, Wilmot-Dear, 1988). 

KapnojiornHecKne MaTepnajiBi no3BOJinjin npoacHHTB nojio^KeHne npo6jieMaTHu- 
Horo po/ja Touchardia. Oh pe3KO OTJinuaeTCfl no CTpoemno nepHxapnmi n ceMeHHon 
KO)KypBi ot /jpyrnx npe^CTaBHTejien Tpn6Bi Boehmerieae (KpaBijOBa, 2001a, 2003b). 
3to corjiacyeTca c o6oco6jieHHOCTBK) po/ja b Tpn6e no aHaTOMnn /jpeBecHHBi (Bonsen, 
ter Welle, 1984) n jincTa (Bigalke, 1933) n no/jTBep)x,zjaeT npe/yio^xeHHe Friis (1989a) 
hcxjiiouhtb ero H3 /jaHHOH Tpn6Bi. no ocoGchhoctam CTpoeHHH nepHxapmw, a hmch- 
ho HajiHHHK) xapaKTepHBix rn^poHHTOB b KJieTKax /tByx Hapy)XHBix cjioeB n CTpyxTy- 
pe CKnepen/j 3H/joxapnHfl, po/j Touchardia 6jih30K k po/jy Pilea H3 tph6bi Lecantheae 
(KpaBHOBa, 2002a), hto noKa3BiBaeT Heo6xo/jHMOCTB ero nepeHOca b 3Ty Tpn6y, xy/ja 
ero n noMenxaji Weddell (1854) b nepBOM BapnaHTe chctcmbi ceMencTBa. BMecTe c TeM 

no MHOrHM npH3HaxaM-OTCyTCTBHe CTaMHHOflHeB, TOUXOBH/JHBie hhctojihctbi, oco- 

6eHHOCTH CTpoeHHH coitBeran n cornio/jHfl, nBiJiBu,eBBix 3epeH (Sorsa, Huttunen, 1975), 
ceMeHHon KO)KypBi (KpaBHOBa, 2003) — Touchardia 3aHHMaeT o6oco6jieHHoe nojio^xe- 
Hne b rpynne jieKaHTOBBix. 

Pe3yjiBTaTBi no/jTBepxc/jaioT Tax)xe npe/jnojiaraeMoe Friis (1989, 1993) Ha ocHOBe 
aHajiH3a Mop(J)OJiorHHecxnx n GnoxHMHuecxHX npn3HaxoB 6jiH3xoe po/jCTBO Tpn6 Boeh¬ 
merieae, Forsskaoleae n Parietarieae. Hx o6i>e^HH^eT pa/j o6mnx xapnojiorHuecxHX 
npn3HaxoB. Ylnom ABJunoTca aHTOxapnnaMH 6ojiBmen uacTBio c Tpy6uaTBiM noxpoBOM 
H3 oxojiOHBeTHHxa hjih njio/jBi rojiBie 6jiaro^apn pe/jyxijHH oxojioijBeTHHxa, bo Bcex 
Tpex Tpn6ax HMeioTCfl njio^Bi, 3axjnoueHHBie b o6epTxy, n njio/jBi c nojiHOCTBK) cxjiepn- 
(J)nu,HpoBaHHBiM nepHxapnneM. Kocbchhbim CBH/jeTejiBCTBOM MO)xeT cjiy)XHTB npe/j- 
nojiaraeMoe nponcxo^eHne ceMeHHon xo^xypBi npe/jCTaBHTejien Tpn6 Forsskaoleae n 
Parietarieae ot ceMeHHon xo>xypBi rana Boehmeria (KpaBHOBa, 2003). Tpn6Bi Boehme¬ 
rieae n Forsskaoleae c6jimxaiOTCfl, xpoMe Toro, no HajiHUHio b HexoTopBix po/jax py/jn- 
MeHTOB 2-ro njio^oJincTnxa b (J)opMe xpynHoro pe6pa hjih xpBiJia, a Tax)xe 3X30xapnHH, 
Hecymero bojiocxh, o6hxhx ranoB cTpoeHPw nepnxapnHH (ranBi Boehmeria, Chama- 
bainia, Oreocnide) h ccmchhoh xo^xypBi (ran Boehmeria). nepnxapnHH rana Parietaria, 
B XOTOpOM xoporno BBipa)XeH J1HUIB OXpeMHeBIHHH 3X30XapnHH, MO)XeT 6BITB pe3yJ!BTa- 
tom pe^yxHHH nepnxapnHH rana Pouzolzia. 3to yxa3BiBaeT Ha B03MO>xHoe nponcxo)x- 
^eHHe ot o6mero npe^xa tph6bi Parietarieae h rpynnBi 6eMepneBBix, o6'Be^HHHK)HxeH 
Pouzolzia h 6jiH3xne po^Bi. CaMOCTO^TejiBHOCTB Tpn6 Boehmerieae , Forsskaoleae h 
Parietarieae no^TBep^eHa npH3HaxaMH pa3JiHHHoro HHCJia h rana njio^OB, 3axjnoHeH- 
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HBIX B o6epTKy, OCObeHHOCTJIMH CTpOeHHH nepHKapnHH H CeMeHHOH KO)KypBI (oco6Bie 
thiibi, no^ranBi h BapnaHTBi) (cm. Ta6jiHuy). 

nojiyneHHBie pe3yjiBTaTBi no3BOJHnoT, TaKHM o6pa30M, npe/jjio)KHTB hobbih BapnaHT 
CHCTeMBi ceM. Urticaceae, BKJiiouaioiiiero 3 no/jceMeiicTBa h 5 vpu6 (o/jHa npe,zyio)KeHa 
BnepBBie), kotopbim npncym cneijH(|)HHecKHH komiuickc KapnojiorHuecKHX npH3HaKOB. 


Fam. URTICACEAE Juss. 

Typus: Urtica L. 

Subfam. 1. Urticoideae Kravtsova subfam. nov. 

Urticaceae trib. Urticeae Friis, 1989, Syst. Assoc. Spec. 40B : 303. — Urticeae grex 
Urereae Gaudich., 1830, Bot. Voy. Uran., 12 : 496. — U. trib. Urereae Weddell, 1854, 
Ann. Sci. Nat. Bot., Ser. 4, 1 : 174. 

JIhctbh onepe/jHBie hjih cynpoTHBHBie, o6bihho paBHocTopoHHHe. IIphjihcthhkh 
CTebjieBBie, boxoBBie hjih na3yniHBie. LJhctojihtbi b ochobhom ToneuHBie. CoijBeTHfl 
He CHa6)KeHBi obepTKOH. LjBeTKH pa3/jejiBHonojiBie. TBiuHHOuHBie ijbctkh 4—5-MepHBie, 
C py/tHMeHTapHOH 3aB5I3BK). IleCTHHHBie IJBeTKH obBIHHO CO CBo6o/JHBIM OKOJIOIJBeTHH- 
kom H3 4 jihctohkob, o/jHa napa Hepe^KO KpynHee, neM /jpyraa. CTaMHHO/jHH OTcyrcT- 
ByiOT. THHeijeH b HexoTopBix po/jax c py/jHMeHTOM 2-ro njio/jojiHCTHKa b BH#e /jopcajiB- 
Horo npoBOA^mero nyuica. njio/jBi aHTOKapnHH, bojiBUien uacTBio b cbo6o/jhom 4-pa3- 
^ejiBHOM noKpoBe (cjiabo ^H(J)(J)epeHi^HpoBaHHOM Ha TKaHH) hjih 6e3 noKpoBa bjiaro/tapa 
OTcyrcTBHK) pa3pacTaHH5i oKOJioitBeTHHKa nocjie ijBeTeHHii. riepHKapnHH 6e3 onyrne- 
HH5I, BCer/ja He nOJIHOCTBK) CKJiepH(|)HIJHpOBaHHBIH, HaCTO C rimpOIJHTaMH B 3K30KapnHH, 
THnoB Dendrocnide, Gyrotaenia, Girardinia, Laportea amberana, Urera, Urtica (no/jranBi 
6e3rHApoitHTHBiH h 3K3orH/jpoijHTHBiH, BapnaHT Urtica). CeMeHHan Ko^cypa rana Urtica. 
TnnBi rnio/ja KpBiJiaTKa h nnpeHapHH BCTpeuaiOTCfl tojibko b 3toh rpynne. TpaBBi, xy- 
CTapHHKH hjih HebojiBmne /jepeBBfl, HHor^a jinaHBi, pe/jxo bbicokhc /jepeBBfl. PacTeHra 
CO myHHMH BOJIOCKaMH. 

Typus: Urtica L. 

Genera: Dendrocnide Miq., Discocnide Chew, Girardinia Gaudich., Gyrotaenia Gri- 
seb., Hesperocnide Torr., Laportea Gaudich., Nanocnide Blume, Obetia Gaudich., Urera 
Gaudich., Urtica L. 

Subfam. 2. Lecanthoideae Kravtsova subfam. nov. 

Urticaceae trib. Lecantheae Weddell, 1854, Ann. Sci. Nat. Bot., Ser. 4, 1 : 174. — 
Urticeae grex Elatostemeae Gaudich., 1830, Bot. Voy. Uran. 12 :493. — Urticaceae 
trib. Procrideae Weddell, 1856, Arch. Mus. Hist. Nat. 9 : 170—171. 

JIhctbh cynpoTHBHBie hjih ouepe/jHBie, o6bihho HepaBHocTopoHHHe. Hphjihcthhkh 
CTebjieBBie, pe^xo Me)xuepemxoBBie ( Touchardia ). LJhctojihtbi jiHHeHHBie, pe/jxo to- 
ueHHBie ( Touchardia ). CoitBeTHU He CHa6)xeHBi obepTxofi. LjBeTXH pa3/jejiBHonoJiBie. 

TBIHHHOHHBie IJBeTXH (2)4-5-MepHBie, B OCHOBHOM 6e3 py/tHMeHTapHOH 3aB5I3H. nec- 

THHHBie UBeTKH obBIHHO CO CBObOflHBIM OXOJIOIJBeTHHXOM H3 3 (pe/JXO H3 2 HJIH 4-5) 

bojiee hjih MeHee cpocuinxca jihctohkob h npHcyrcTByiomHMH corHyTBiMH CTaMHHo- 
/jhumh. PBuiBue b ochobhom KHCTOHKOBH^Hoe. rmieijeH 6e3 py/jHMeHTOB 2-ro nJIOAO- 
JiHCTHKa. mow b ochobhom 6e3 ^onojiHHTejiBHoro noxpoBa 6jiaro/tapa jihihb cjierxa 
yBejiHueHHOMy nocjie uBeTeHHa 2—5-MepHOMy CBobo/jHOMy oxojioijBeTHHxy hjih bbi- 
TaJIKHBaHHK) HX H3 OXOJIOIJBeTHHXa BBinpflMJHHOmHMHCH CTaMHHOflHHMH, pe5Ke nJIO- 
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ffbi — aHTOKapnHH c mhchctbim noicpoBOM. nepHKapnHH 6e3 onymeHHH, Bcer/ja He noji- 
HOCTBK) CKJiepH(|)HUHpOBaHHI>IH, Hepe/JKO C TH^pOLtHTaMH B 3K30- H Me30KapiIHH, THIIOB 
Urtica (no/jranBi 6e3irmpoitHTHBiH, Me30- h 3K3orH/jpoitHTHBiH, BapnaHT Pilea 3K30th,zj- 
pouHTHoro no/trana), Urtica ynpomeHHtm, Lecanthus. CeMeHHan KOKyparanoB Maou- 
tia (BapnaHT Maoutia), Touchardia h ynpomeHHaa /jo iiohth beccrpyKTypHOH, cxo^Haa 
c thitom Urtica no 3HaHHTejiBHOH pe/jyKijHH 3H/jOTerMeHa. Cneii,H(j)HHecKHMH npH3HaKa- 

MH flBJIfllOTCfl: cnocod ^HCCeMHHaUHH-aBTOMexaHOXOpHH, BapnaHT CTpOeHHH CeMeHH 

(UHJlHH^pHHeCKOrO no (J)OpMe, CO CKy/JHBIM OflHOCJIOHHBIM 3H^OCnepMOM) H COOTBeTCT- 
ByiomnH eMy Topne/joo6pa3HBiH njio/j. TpaBBi, pe/jico KycTapHHKH n KycTapHHHKH. Pac- 
TeHHH 6e3 5Krynnx bojiockob. 

Typus: Lecanthus Weddell. 

Trib. 1. Lecantheae Weddell, 1854, Ann. Sci. Nat. Bot., Ser. 4, 1 : 174. 

ILio/tBi opexoBH/jHBie, pe)Ke KOCTAHKOBH/jHBie aHTOKapnnn b conjio/jHH glando- 
sum. nepHKapnHH ranoB Urtica, no/jranBi 6e3rH/jpoitHTHBiH, Me3orH ( npoii,HTHBiH (Bapn- 
aHT Achudemia) h 3K3orH,npoijHTHBiH (BapnaHT Pilea), Urtica ynpomeHHBiH, Lecanthus. 
CeMeHHaa KO)Kypa THna Maoutia (BapnaHT Maoutia) h ynpomeHHaa #o nonra beccTpyK- 
TypHOH, cxo/tHan c THnoM Urtica no 3HaHHTejiBHOH pe/jyKijHH 3H^OTerMeHa. LJhctojihtbi 
JIHHeHHBie. 

Typus: Lecanthus Weddell. 

Genera: Achudemia Blume, Elatostema Forster, Lecanthus Weddell, Meniscogyne 
Gagnep., Pilea Lindl., Pellionia Gaudich., Procris A. L. Juss. 

Trib. 2. Touchardieae Kravtsova trib. nov. 

Folia altema, longe petiolata. Stipulae magna, connatae, interpetiolares. Cystolithi 
punctiformi. Flores in glomerulis globosis densis, paniculata. Flores pistillate sino stami- 
nodiis. Florumpistillatorumperigonium liberum, fructifieatiore succulentum, subcampa- 
nulatum, tetralobatum. Stigma spathulatum longe papillosum, capitatum vel elongatum. 
Infructescentia sorosa. Fructus — anthocarpium drupifere. Pericarpium urticiforme, exo- 
hydrociticum, Pileae pericarpio simile. Endocarpii sclereidae etiam Pileae sclereidis si¬ 
miles. Spermodermatis typus Touchardiae. Frutices. Tribus monotypica. 

Typus: Touchardia Gaudich. 

JIhctba onepe^HBie, /jJiHHHo-nepeiiiKOBBie. IIphjihcthhkh oneHB KpynHBie, cpoc- 
mneca, MOKnepeiiiKOBBie. LJhctojihtbi TonenHBie. LjBeTKH b rycTBix mapoBH/jHBix Kjiy- 
boHKax, codpaHHBix b MeTejiBnaTBie coijBeTHfl. IlecTHHHBie ubctkh 6e3 CTaMHHO/jHeB. 
OKOJlOI^BeTHHK neCTHHHBIX U,BeTKOB CBo6o/JHBIH, npH nJIO/jaX MflCHCTBIH, nOHTH KOJIO- 
KOJiBnaTBiH, neTBipexjionacTHOH. Pbijibi^c jionaTnaToe c /jjihhhbimh cocoHKaMH, tojiob- 
naToe hjih yzjjiHHeHHoe. Conjio/tne rana mejiKOBHu,Bi. ILio/* — koctjihkobh/jhbih aHTO¬ 
KapnHH. nepHKapnHH rana Urtica, 3K3orH/jpoitHTHBiH, cxo/jhbih c nepHKapnneM Pilea. 
CKJiepeH^Bi 3H/joKapnHfl TaK)Ke cxo/jhbi co CKJiepeH^aMH Pilea. CeMeHHafl Koacypa rana 
Touchardia. KycTapHHKH. MoHoranHaa Tpnba. 

Tnn: Touchardia Gaudich. 

H3yneHHoro BH^a T. latifolia xapaKTepHBi CKJiepeH/jBi 3H/jOKapnH5i c mejieBH/j- 
HOH nOJIOCTBK), HMdOIIjeH MHOrOHHCJieHHBie OTBeTBJieHHfl B BepXHIOK) HaCTB KJieTKH. 
TaKHe CKJiepeH^Bi o6Hapy)KeHBi tojibko b flByx po/jax KpanHBOBBix — Touchardia h 
Pilea. 


23 



Subfam. 3. Boehmerioideae Kravtsova subfam. nov. 


Urticeae grex Boehmerieae Gaudich., 1830, Bot. Voy. Uran., pt 12 : 499. — Urti- 
caceae trib. Boehmerieae Weddell, 1854, Ann. Sci. Nat. Bot., Ser. 4, 1 : 174, excl. Tou- 
chardia. 

JIhctbh cynpoTHBHBie hjih onepe^Hbie, o6bihho o/mocTopoHHHe. IIphjihcthhkh 
npHcyrcTByiOT (crebjieBBie, uepeuiKOBBie, uepeuiKOBO-boKOBBie, CBodo/tHbie hjih cpoc- 
niHeca) hjih OTcyTCTByiOT (trib. Parietarieae). LJhctojihtbi TOUKOo6pa3HBie, pe/mo 
yzjjiHHeHHbie hjih jiHHeHHwe. CoimeTHJi 6e3 obepTKH hjih CHa6)KeHBi obepTKOH. IJbctkh 
pa3/tejiBHi>ie hjih nojinraMHBie (Parietaria). Tbiuhhouhbic itBeircH 2—5-MepHBie hjih c 

1 TBIHHHKOH H 1 JIHCTOHKOM OKOJIOIJBeTHHKa. OnyUieHHafl pyflHMeHTapHafl 3aB53B B TBI- 
HHHOHHBIX Il,BeTKaX IipHCyTCTByeT HJIH OTCyTCTByeT. rieCTHHHBie l^BeTKH o6bihho c 
TpybnaTBiM OKOJioimeTHHKOM, CBobo/tHBiM hjih njioTHO npHJieraiomHM, HHor/ta He OT/je- 
JIHMBIM OT 3aB53H, JIH 60 TOJIBie. CTaMHHO/JHH OTCyTCTByiOT. PBIJIBIje B OCHOBHOM HHTe- 
BH/tHOe, JIHHeHHOe HJIH KHCTOHKOBHflHOe. THHeijeH B HeKOTOpBIX pO/jaX C pyZJHMeHTOM 
2-ro njio/tojiHCTHKa b (J>opMe KpynHoro pebpa hjih KpBiJia. ILio/mi aHTOKapnHH, bojiBiuen 
HacTBio c TpybnaTBiM noKpoBOM, CBobo/tHBiM hjih njiOTHO npHJieraiomHM, HHor/ja HeoT- 
/tejiHMBiM, hjih 6e3 noKpoBa 6 jiaro/tapa pe/jyKijHH OKOJioijBeTHHKa; HexoTopBie pa3BHBa- 
iotc x H3 1—5-ijBeTKOBoro coimera^ h cHab)KeHBi obepTKOH. llepHKapnHH c HeonymeH- 
HOH HJIH OnymeHHOH nOBepXHOCTBK), 3a pe/JKHM HCKJIIOHeHHeM 6e3 TH^pOItHTOB B 3K30- 
KapnHH, He noJiHOCTBio CKjiepn(|)HimpoBaH, THnoB Boelimeria, Debregeasia wallichiana, 
Maoutia, Oreocnide, Urtica (no/jranBi 6 e 3 rH/jpoimTHBiH h Me 3 orH/jpoitHTHBiH, BapnaHT 
Boehmeria), Urtica ynpomeHHBiH, hjih noJiHOCTBio CKJiepH(|)HimpoBaH, ranoB Chama- 
bainia, Neraudia, Pouzolzia, Parietaria. CeMeHHaa icoacypa ranoB Boehmeria, Maoutia, 
Parietaria. KycTapHHKH, nojiyKycTapHHKH, HeboJiBiune /jepeBBJi, TpaBBi. PacTeHHa 6e3 
JKryHHX BOJIOCKOB. 

Tup us: Boehmeria Jacq. 

Trib. 3. Boehmerieae Weddell, 1854, Ann. Sci. Nat. Bot., Ser. 4, 1 : 174. — Urticeae 
grex Boehmerieae Gaudich., 1830, Bot. Voy. Uran., 12 : 499 (excl. Touchardia). 

JIhctba onepe/tHBie hjih cynpoTHBHBie, HHor.ua HepaBHocTopoHHHe. IIphjihcthhkh 
CTebjieBBie (na3yuiHBie hjih MOKuepeuiKOBBie), pe)Ke uepeimcoBBie, b ochobhom cbo- 
6 o/tHBie. LJhctojihtbi b ochobhom ToueuHBie. CoimeTHa HHor/ja c obepTKOH, 3aioiio- 
naiomeH 2 necTHUHBix u,BeTKa c TpybnaTBiM OKOJioitBeTHHKOM. OboenojiBie u,BeTKH ot- 
cyrcTByioT. TBiHHHOHHBie imeTKH (2)4—5-MepHBie, c onymeHHOH py/jHMeHTapHOH 3a- 
BJI3BIO. IleCTHHHBie IJBeTKH CO CBObOflHBIM HJIH nJIOTHO npHJieraiomHM TpybnaTBIM 
OKOJIOIJBeTHHKOM, HHOr/ja HeOT^eJIHMBIM OT 3aB5I3H, JIH 60 6e3 OKOJIOItBeTHHKa. THHe- 
ijeH b HexoTopBix po/jax c pyzjHMeHTOM 2-ro njio/jojiHCTHKa b Bime KpynHoro pebpa, 
HHor.ua nojioro. ILio/mi aHTOKapnHH c TpybuaTBiM noKpoBOM, uacro njioTHO npHJie¬ 
raiomHM h HeoT/jejunomHMCJi, CTpyKTypnpoBaHHBiM, pa3Hoobpa3HBiM no Mop(J)OJio- 
ro-aHaTOMHuecKOMy CTpoeHHio, HeKOTopBie obte/tHHCHBi no 2 b corniomie, CHa 6 )KeHHoe 
obepTKOH, hjih njio/tBi 6e3 noKpoBa. llepHKapnHH He noJiHOCTBio CKJiepH(|)HimpoBaH, 
ranoB Boehmeria (no^THn Boehmeria), Debregeasia wallichiana, Maoutia, Oreocni¬ 
de (no/jTHn Oreocnide), Urtica (no/jranBi 6 e 3 rH/tpoitHTHBiH h Me 3 orH/tpoitHTHBiH, Ba- 
pnaHT Boehmeria), Urtica ynpomeHHBiH, hjih noJiHOCTBio CKjiepH^HimpoBaH, ranoB 
Chamabainia (no/jran Chamabainia), Neraudia, Pouzolzia. CeMeHHaa KOJKypa ranoB 
Boehmeria (BapnaHT Boehmeria) h Maoutia (BapnaHTBi Maoutia h Oreocnide). KycTap¬ 
HHKH h HebojiBuine /jepeBBJi, pe)Ke TpaBBi. 

Typus: Boehmeria Jacq. 
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Subtrib. 1. Boehmeriinae Kravtsova subtrib. nov. 


Paries fructis fasciculum unum praeditus (fasciculus dorsalis carpelli fertilis). Cysto- 
lithi punctifonni. 

Typus: Boehmeria Jacq. 

OreHKa njio/ja c o/jhhm npoBOflflmHM nynKOM (/jopcajiBHBiM npoBOAamHM nynKOM 
(J>epTHJiBHoro njio^ojiHCTHKa). L(hctojihtbi ToneHHBie. 

Tun: Boehmeria Jacq. 

Genera: Archiboehmeria C. J. Chen, Astrothalamus C. B. Robins., Boehmeria Jacq., 
Chamabainia Wight, Cypholophus Wedd., Debregeasia Gaudich., Gibbsia Rendle, 
Hemistylus Benth., Leucosyke Zoll. et Mor., Maoatia Weddell, Neodistemon Babu et 
A. N. Henry, Neraudia Gaudich., Nothocnide Blume, Oreocnide Miq., Phenax Weddell, 
Pipturus Weddell, Pouzolzia Gaudich., Rousselia Gaudich., Sarcochlamys Gaudich. 

Subtrib. 2. Myriocarpinae Kravtsova subtrib. nov. 

Folia altema vulgo magna. Stipulae interpetiolatae, connatae, bilobatae. Cystolithi 
elongati. Flores in spicis longis laxis interrupte positi. Flores pistillati sine perigonio. 
Stigma semilunare; stylum conspicuus. Bracteae 2 oppositae sub ovario positae. Fructus 
vulgo setosus. Paries fructis fasciculos duos praeditus. Arbusculae vel frutices. Subtru- 
bus monotypica. 

Typus: Myriocarpa Benth. 

JIhctba onepe/jHBie, o6bihho xpynHBie. npHJiHCTHHKH MeacnepeuiKOBBie, cpocmn- 
eca, 2-jionacTHBie. LJhctojihtbi y^yiHHeHHBie. I],BeTKH pacnojioaceHBi npepBiBHCTO b 
/jjihhhbix pBixuBix kojiocbux. necTHHHBie u,BeTKH 6e3 OKOJiou,BeTHHKa. PBiJiBije nojiy- 
jiyHHoe; ctoji6hk 3aMeTHBiH. no# 3aBa3Bio pacnojio)KeHBi /jBe cynporaBHBie bpaKTen. 
njio/t o6bihho meraHHCTBiH. CTeHKa njio/ja c flByMa npoBO/jamHMH nyHKaMH. HebojiB- 
mne /jepeBBa hjih KycTapHHKH. MoHoranHaa no/npnGa. 

Tnn: Myriocarpa Benth. 

HMeiomHecfl b CTeHKe 3aB£3H h rnio/ja Myriocarpa r Ba npoBOA^mux nynKa He xapax- 
TepHBi Rm no/tceM. Boehmerioideae , ho nacro BCTpenaioTca y npe/jCTaBHTejieH noflceM. 
Urticoideae. Taicace y/jJiHHeHHBie ijhctojihtbi xapaicrepHBi bojiBuie fljia no/tceMehcTB 
Urticoideae h Lecanthoideae. 0/jHaKO no npH3HaKy HajiHHHH Ha nepHKapnHH bojiockob 
c pacmnpeHHBiM ocHOBaHHeM po/t Myriocarpa cxo/jeH c po/jOM Maoutia {Boehmerioi¬ 
deae) h He cooTBeTCTByeT no/tceMehcTBaM Urticoideae h Lecanthoideae , npe/jCTaBHTe- 
jih KOTopBix HHKor^a He HMeioT Ha nepHKapnHH bojiockob. 

Trib. 4. Forsskaoleae Weddell, 1854, Ann. Sci. Nat. Bot., Ser. 4, 1 : 176 ( «Forskah- 
leae» ); Friis et Wilmot-Dear, 1988, Nord. Joum. Bot. 8 : 34. — Urticeae grex Forskah- 
leae Gaudich., 1830, Bot. Voy. Uran., 12 : 499. 

JIhctba onepe^HBie, peace cynpoTHBHBie, o/jHoo6pa3HBie, paBHocTopoHHHe, o6bih- 
ho 3y6naTBie. Hphjihcthhkh nepeuiKOBBie CBo6o/jHBie hjih cpocmneca c nepeuiKa- 
mh. IJhctojihtbi TonenHBie, pe/jKO jiHHeiiHBie. CoitBeraa HHor/ja c o6epTKOH, 3aKJiioHa- 
iomeH 1—5 tojibix necTHHHBix ijbctkob. 06oenojiBie i^bctkh OTcyTCTByioT. Tbihhhoh- 
HBie UBeTKH C 1 TBIHHHKOH H 1 JIHCTOHKOM OKOJIOIl,BeTHHKa, py/JHMeHTapHail 3aBH3B 
OTcyTCTByeT. necraHHBie ijbctkh co cbo6o/jhbim hjih njiOTHO npHjieraiomHM Tpy6- 
naTBiM OKOJioitBeTHHKOM, jih6o rojiBie. THHeijeH b HexoTopBix po/jax c pyzjHMeHTOM 
2-ro njio/toJiHCTHKa b BH/je KpBiJia. Hjio/jbi — aHTOKapnHH c njiOTHO npnjieraiomHM no- 
kpobom hjih rojiBie, nocjie/jHHe HHor/ja oGbcahhchbi (no 1 — 5) b conjio/jHe, CHa6aceH- 
Hoe o6epTKoii. nepHKapnHH He nojiHOCTBio cKJiepH(j)Hu,HpoBaH, ranoB Boehmeria (no/j- 
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ran Forsskaolea) n Oreocnide (no/jran Didymodoxa) hjih nojiHOCTBio CKJiepn(|)Hi^H- 
poBaH, rana Chamabainia (no/jran Droguetia). CeMeHHaa icoacypa rana Boehmeria 
(BapnaHT Forsskaolea) h cxo^Haa c BapnaHTOM Oreocnide rana Maoutia. TpaBbi, pe/jico 
nojiyKycTapHHKH. 

Typus: Forsskaolea L. 

Genera: Australina Gaudich., Didymodoxa Weddell, Droguetia Gaudich., Forsskao¬ 
lea L. 

Trib. 5. Parietarieae Weddell, 1854, Ann. Sci. Bot., Ser. 4, 1 : 175. — Urticeae grex 
Parietarieae Gaudich., 1830, Bot. Voy. Uran., 12 : 501, p. p., excl. Hemistylus et Rous- 
selia. 

JIhctbh OHepe^Htie, cxo/jHBie no (J>opMe, paBHocTopoHHne, pe/jico (Soleirolia) He- 
paBHOCTOpOHHHe, ueJlbHOKpaHHbie. IIpHJlHCTHHKH OTCyTCTByiOT. LJhctojihtbi TOHen- 
HBie hjih cjierxa yzjjiHHeHHbie. CoiiBeraa b ochobhom c oGepTKofi, 3aKJiK>uaiomeH 1 hjih 
3 u,BeTKa c TpyOnaTBiM okojioubcthhkom. OOoenoJiBie ijBeTKH BCTpenaioTCH {Parieta- 
ria). TBiuHHOHHBie ijbctkh 3 — 4 —5-MepHBie, pyzjHMeHTapHaa 3aB«3B HMeeTca. riecrau- 
HBie U,BeTKH CO CBo6o/JHBIM TpyOnaTBIM OKOJ10U,BeTHHK0M. THHeijeH 6e3 py^HMeHTOB 
2-ro njio^ojiHCTHKa. rijio/jBi — aHTOKapnHH co cbo6o/jhbim, oGbihho rjiy6oKopa3^ejiB- 
hbim TpyOnaTBiM noKpoBOM, Hepe/jKO CHa6)KeHBi odepraoH. IlepHKapnHH nojiHocTBK) 
CKjiepn(J)HUHpoBaH, rana Parietaria, ceMeHHaa Koacypa rana Parietaria. TpaBBi, KycTap- 
hhkh, HeOoJiBiiiHe /jepeBBJi. 

Typus: Parietaria L. 

Genera: Gesnouinia Gaudich., Parietaria L., Soleirolia Gaudich. 


Ejiaro^apHOCTH 

3a i^eHHBie cobctbi h noMonjb, nojiyneHHBie npn no/jroTOBice CTaTBH, npHHomy niy- 
6oKyK) djiaro/japHOCTB H. H. LjBejieBy, T. B. EropoBOH, T. H. IIonoBOH h R. B. TejiBT- 
MaHy. 

PadoTa noAZtep^caHa Pocchhckhm (Jjoh/jom (jjyH/jaMeHTajiBHbix HCCJie/joBaHHH (npo- 
eKT JV2 03-04-49660). 
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SUMMARY 

A comparative carpological study of the representatives of 44 genera of the Urticaceae revealed 
new taxonomically important morphological and anatomical characters of the fruit structure. The most 
important ones are characters of pericarp, seed coat and accessory fruit envelope structure, presence 
or absence of characteristic fruit and seed types, number and type of fruits within an involucre, some 
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peculiarities of the gynoecium structure. Classification of taxonomically important carpological featu¬ 
res is elaborated. The results mainly conform to the family system worked out by H. A. Weddell (1854 
et al.), its division into tribes. They, however, point to the necessity of revision of the tribes Parie- 
tarieae and Boehmerieae — transference of the genera Hemistylus and Roussellia from Parietarieae 
to Boehmerieae , and removing the genus Touchardia from Boehmerieae. They agree also with close 
affinity of the tribes Boehmerieae , Parietarieae and Forsskaoleae concluded by I. Friis (1989, 1993). 
A new Urticaceae system is suggested on the basis of combined traditionally used characters and first 
discovered important carpological characters. It includes 3 first suggested subfamilies Urticoideae, 
Lecanthoideae and Boehmerioideae and 5 tribes, one of them ( Touchardieae ) being newly described. 
Within the tribe Boehmerieae two new subtribes ( Boehmeriinae and Myriocarpinae) are proposed. 
All taxa of the suprageneric rank are characterized by specific complex of carpological features. 
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Jlyra c bbicokhm o6hjihcm mynKH uiHpoKO pacnpocrpaHeHbi Ha TeppHTOpnn CeBepo-3ana/ta, KaK h no 
Been JiecHOH 30He EBponeficKOH Pocchh. 3th jiyra (JuiopncTHHecKH HeojtHopojtHM, h hx mo>kho pa3,nejiHTb 
Ha 2 accouHauHH. Acc. Lysimachio—Deschampsietum xapaKTepH3yeTCH npHcyTCTBHeM Gojibuioh rpynnbi 
rHrpoMe30(J)HTOB, a acc. Cerastio—Deschampsietum hhcto Me30(|)HJibHafl. 06e accouHauHH no,nejieHbi Ha 
2 cy6accouHauHH. JlncoxBOCTHbie Jiyra, cBJi3aHHbie b ochobhom c noiiMaMH pex, cjia6o npe/tcTaBJieHbi Ha 
CeBepo-3ana/te. Bee coo6mecTBa c flOMHHHpoBaHHeM jiHcoxBOCTa mohcho paccMaTpHBaTb KaK acc. Alopecu- 
retum pratensis, KOTopaa oneHb 6jiH3Ka no (JmopHCTHnecKOMy cocTaBy k acc. Cerastio—Deschampsietum. 

KjuoneBbie cnoBa: JiyroBaa pacTHTeJibHOCTb, mynKOBbie h jihcoxbocthhc Jiyra, (jmopHCTHHecKafl 
h 3KOJioro-(J)HTOueHOTHHecKaji KJiaccH(j)HKauHJi, CeBepo-3anaA EBponeficKOH Pocchh. 


myHKOBbie Jiyra 

Jiyra c bbicokhm o6hjihcm Deschampsia cespitosa oneHb uiHpoKO pacnpocrpaHe- 
hbi Ha TeppHTopHH CeBepo-3ana/ja, xa k h no Been TeppHTopHH Boctohhoh EBpo- 
nbi, b noHMax h Ha BO^opa3,aejiax. Ohh 3aHHMaioT MecTOo6HTaHHfl c nepeMeHHBiM 
BO/JHBIM pe)KHMOM, C JjepHOBO-rJieeBBIMH, TOp(J)aHO-rJieeBBIMH H TOp(J)aHHCTO-nepe- 
rHOHHo-rjieeBBiMH cjia6o- h cpe/jHexHCJibiMH noHBaMH. XapaKTepHCTHKa mynxoBbix 
jiyroB CeBepo-3ana.ua co/jep)KHTC5i b pa6oTax E. C. CTenaHOBa (1930), A. A. IlanKO- 
boh (1930), K). U|HH3epjiHHra (1932), M. II. EjicyxoBa (1936), JI. H. HoMOKHOBa 
(1951), A. A. EEmeHKO (1955), O. C. OrpejixoBOH (1958), E. II. MaTBeeBOH (1967), 
B. H. BacHJieBHna h H. B. CbipoxoMcxon (1981). 

IHynxa HMeeT BecBMa uinpoxyio 3xojiorHHecxyio aMnjiHTy/jy, h Hepe/jxo Jiyra c /jo- 
MHHHpoBaHHeM mynxH (mynxoByio (J>opMar[HK)) no^pa3flejwioT Ha hcckojibko accoijHa- 
u,hh. B HarneM pacnopjDxeHHH HMejiocb 147 onncaHHH TaKHx JiyroB. BbniBJieHHfl 
bo3moxchocth /jejieHHH mynxoBbix JiyroB Ha OKOJiorHnecKH 6ojiee o^Hopo^Hbie rpyn¬ 
nbi onucaHHH 6 bijih C(J)opMyjiHpoBaHbi 2 rpynnbi bh/job. 3Toro 6 mjih Hcnojib30Ba- 
hbi 3KOJiorHnecKHe uiKajibi PaMeHCKoro, KOTopbie nocTpoeHbi He Ha ocHOBe 3xcnepTHbix 
oueHOK, a Ha /jocTaTOHHO o6bexTHBHOH o6pa6oTKe rpoMa/jHOH Bbi6opKH reo6oTaHHne- 
ckhx onHcaHHH. KpoMe Toro, ohh AaioT HHTepBajibHbie ou,eHXH pacnpe/jejieHHJi BH/ja. 
Tpynna rarpoMe30(J)HTOB 6biJia onpe/jejieHa xax bh/jbi, y xoTopbix BepxHjra rparoma no 
rnxajie yBJiamieHM c o6hjihcm «MaccoBO» (8 % noxpbmni h 6ojiee) Haxo/jHTCH b xjiacce 
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60 H HJDKe. y BHflOB, BXJIIOUeHHbIX B ipynny Me30(J)HT0B, HH5KHJI & rpaHHIja no IIIKaJie 
yBJia^KHeHna c othm o6njineM pacnojiaraeTca Bbirne Kjiacca 60. 

1. rnrpoMe30(J)HTi>i: Juncus effusus, l J.filiformis , Myosotis palustris, Coronaria 
flos-cuculi, Lysimachia vulgaris , Carex leporina. 

2. Me30(j)HTi>i: Leontodon autumnalis , Stellaria graminea , Hypericum maculatum, 
Plantago lanceolata, Campanula patula, Achillea millefolium , Leucanthemum vulgare, 
Melampyrum nemorosum. 

06e 3th rpynnbi bh/job pacnpe/jejieHbi HepaBHOMepHo no Been coBoxynHocra onn- 
caHHH nxyHKOBbix JiyroB, hto 6bijio ycTaHOBjieHo npn noMomn xpHTepna KoKpeHa (Ba- 
CHJieBHH, 1985). Ecjih b onncaHnn BCTpeuaeTca 6ojiee o/jHoro BH/ja rpynnbi, to cunTajin, 
hto aHHan rpynna bh^ob b hcm npncyTCTByeT. Hajinune tojibko o/jHoro BH/ja rpynnbi 
Mo^KeT 6bm> cjiyHanHMM, oho He HeceT onpe/jejieHHOH axoJiorHHecxoii HH(J)opMauHH. 

Ha 3to /jejieHne OTpearnpoBajin Bee bh/jm rpynnbi rnrpoMe30(J)HTOB n Bee bh/jm Me- 
30(J)htob, 3a HCKJiKDHeHneM Leontodon autumnalis. rpynnbi onncaHHH c Me30(J)HTaMH 
n rnrpoMe30(J)HTaMH OTJiHuaioTCJi Tax)xe Gojibuikm hhcjiom bh/job cxo/jhoh 3KOJiornn c 
BH^aMH, HcnoJib30BaHHi>iMH j\jik BbmejieHHn rpynn onncaHHH. B pe3yjn>TaTe 3thx /jejie- 
hhh noJiyneHbi rpynnbi onncaHHH, otuctjihbo OTjiHuaiomHecfl jspyr ot /jpyra, hto cbh- 
/jeTejitcTByeT o cymecTBeHHOH (JmopncTHuecxoH Heo/jHopo/jHocTH mynxoBbix JiyroB. 
rpynnbi onncaHHH c Me30(j)HTaMH h rnrpoMe30(J)HTaMH nepexpbiBaioTCJi oueHb chjilho: 
b 56 onncaHHax npncyTCTByioT bh/jm o6enx 3thx rpynn. B cbh3h c 3thm o6e rpynnbi 
onncaHHH 6lijih no/jejieHbi /jajiee: rpynna c Me30(j)HTaMH Ha rpynny c rnrpoMe30(J)H- 
TaMH h 6e3 hhx, a rpynna c rnrpoMe30(J)HTaMH — Ha rpynnbi c Me30(J)HTaMH h 6e3 hhx. 
Pe3yjibTaTbi 3Toro /jejieHHn npHBe/jeHbi b Ta6jiHije. Ecjih nepBoe /jejieHHe myuxoBbix Jiy- 
roB /jajio oneHb xopomne pe3yjibTaTbi, to Ha btopom 3Tane /jejieHiw pe3yjibTaTbi nojiy- 
HHJincb MeHee y/jOBJieTBopHTejibHbie. ^H^epeHijHpyioiuHe rpynnbi OKa3ajincb 3HauH- 
TejibHO MeHbine no uncjiy bh/job, a caMoe rjiaBHoe — ohh noTepjuin axojiorHuecxyio 
onpe^ejieHHOCTb. 

Taxaa (jjjiopHCTHHecicaa Heo/jHopo/jHocTb mynKOBbix JiyroB oGbucHneTcn OTuacTH 
h TeM, hto mynxa cnjibHO pacmnpaeT cboio (JiHTOijeHOTHuecxyK) aMmiHTyzjy no/j bjihh- 
HneM Bbinaca, BbiTecmra jihcoxbocthhkh h p nj\ /jpyrnx jiyroBbix (J)opMauHH. Hme- 
pecHbiH cjiyuan MaccoBoro pacnpocTpaHeHHn myuxoBbix JiyroB 3a 20—25 JieT b noHMe 
p. nenopbi npHBeji H. C. XaHTHMep (1959), r/je mynxoBbie Jiyra cmchhjih noura ijejin- 
kom jincoxBOCTHbie h parHepneBbie. A. A. HmjeHxo (1955) nncaji, hto no/j bjihuhhcm 
nacTb6bi pjm KOJiocKOBbix, 6ejioycoBbix h TpacyHxoBbix accoijnaijHH CMeiweTca myuxo- 
BblMH. 

Ha ocHOBaHHH npoBe^eHHOH pa6oTbi mynxoBbie Jiyra CeBepo-3ana/ja ijejiecoo6pa3- 
ho pa3/jejiHTb Ha 2 accoijHaijHH: Lysimachio vulgaris—Deschampsietum (BXJiiouaiomafl 
2 rpynnbi onncaHHH c rnrpo(J)HTaMH) h Cerastio—Deschampsietum cespitosae (2 rpyn¬ 
nbi onncaHHH 6e3 rnrpo(J)HTOB). no/juHHeHHbie hm rpynnbi onncaHHH cjie/jyeT paccMaT- 
pnBaTb jinmb b paHre cyGaccoitnaijHH. o6enx accoijHaijHH myuxoBbix JiyroB xa- 
paKTepHa GoJibinan rpynna bh^ob, xoTopaa BXJiiouaeT xa k JiyroBbie Me30(J)HTbi (Poa pra- 
tensis , Phleum pratense , Festuca rubra , Agrostis tenuis , Veronica chamaedrys, Rumex 
acetosa ), Tax h rHrpoMe 30 (J)HTbi (Filipendula ulmaria , Geum rivale , Ranunculus repens , 
Galium uliginosum, Veronica longifolia). Mbi HaMepeHHO He roBOpHM o xapaxTepHbix 
BH/^ax xjiaccoB, nopwxoB h cok)3ob, Tax xax cocTaB rpynn xapaxTepHbix bh^ob oneHb 
cnjibHO pa3JiHuaeTCn y pa3Hbix aBTopoB h b pa3Hbix pernoHax. KpoMe Toro, Bee Bbime- 
npnBe/teHHbie bh^bi mnpoxo pacnpocTpaHeHbi h 3a npe^ejiaMH myuxoBbix JiyroB. Bh/^o- 


1 JlaTHHCKHe Ha3BaHH5i cocy^HCTbix pacTeHHH aaHbi no cBojiKe C. K. HepenaHOBa (1995), mxob — 
no H. H. A6paMOBy n JT. A. Bojikoboh (1998). 
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0HToueHOTHHecKafl Ta6jiHua my^KOBbix h jlhcoxbocthbix JiyroB 


AcCOUHaUHH 

Lysimachio—Deschampsietum 

Cerastio—Deschampsietum 

A 1_ 


Cy6accounaiiHH 

galietosum 

palustre 

lathyretosum 

pratensis 

agrostietosum 

giganteae 

trifolietosum 

pratensis 

/“UUJJCL.U1CIU1U 

pratensis 

HhCJIO OIIHCaHHH 

33 

56 

_i 

8 

50 

19 

Deschampsia cespitosa 

45 

100 

39 

100 

65 

100 

36 

100 

6 

84 

Filipendula ulmaria 

5 

79 

3 

66 

3 

63 

2 

52 

7 

68 

Ranunculus acris 

1 

67 

2 

73 

2 

88 

3 

82 

2 

84 

Poa pratensis 

2 

52 


39 

4 

75 

2 

60 

2 

63 

Phleum pratense 

1 

55 

3 

89 

3 

75 

2 

78 

1 

58 

Dactylis glomerata 


12 


16 

1 

13 

1 

30 

1 

42 

Agrostis tenuis 

2 

45 

4 

64 

1 

38 

5 

66 

2 

37 

Geum rivale 

1 

42 

1 

38 

2 

38 

1 

40 


42 

Ranunculus repens 

5 

39 

3 

41 

3 

50 


22 

1 

21 

Potentilla erecta 

1 

36 

3 

59 

1 

25 

1 

42 


11 

Festuca rubra 

2 

36 


38 


25 

3 

52 

1 

47 

Veronica chamaedrys 


15 


43 


38 


56 


42 

Trifolium repens 


30 

3 

41 

1 

50 


54 

1 

37 

Alopecurus pratensis 

1 

33 


16 

1 

38 


20 

47 

100 

Rumex acetosa 


61 


38 


25 


42 

2 

63 

Leontodon autumnalis 


30 


36 


13 

1 

36 


5 

Luzula multiflora 


30 


54 


13 


48 


26 

Veronica longifolia 


24 


11 


38 


22 

1 

47 

Potentilla anserina 


30 


29 

3 

25 




16 

Galium uliginosum 


48 


52 


50 


32 


47 

Climacium dendroides 

3 

27 

1 

13 

2 

10 


13 


5 

Rhytidiadelphus squarrosus 

2 

12 

6 

27 

4 

22 


13 



Carex nigra 

4 

61 


48 


13 


24 


21 

Lysimachia vulgaris 


61 


54 


13 


6 


11 

Coronaria flos-cuculi 


58 


46 


25 


8 


21 

Carex leporina 

1 

45 

1 

70 


13 


26 


26 

Juncus filiformis 

2 

67 


52 






5 

Myosotis palustris 


36 


29 




4 


21 

Cirsium palustre 

1 

33 


25 




2 



Viola palustris 


27 

1 

14 






5 

Juncus effusus 

1 

24 

2 

38 




4 


5 

Carex cinerea 


18 


4 







Scirpus sylvaticus 


18 


7 







Thalictrum lucidum 


18 


23 




6 


11 

Cerastium cespitosum 


21 


36 


50 

1 

54 


21 

Taraxacum officinale 


12 


20 

1 

50 

1 

42 

2 

63 

Leontodon hispidus 


3 


7 


13 


22 



Veronica serpillifolia 


3 


7 


25 


10 


5 

Polygonum bistorta 


3 


5 


25 


12 



Festuca pratensis 

1 

27 

2 

61 


38 

3 

62 

1 

58 

Achillea millefolium 

1 

24 


64 


25 

2 

82 

1 

68 

Stellaria graminea 


15 


57 


13 


58 

1 

47 

Prunella vulgaris 


12 


45 


25 


50 


21 

Vicia cracca 


42 

1 

71 


25 

1 

76 

2 

74 

Centaurea jacea 


21 

3 

63 



4 

72 

2 

63 

Briza media 


6 


32 



1 

34 


16 

Cynosurus cristatus 


3 


21 




24 


5 

Leucanthemum vulgare 


3 


55 



1 

66 


21 
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/IpodoAJfcenue madnunbi 


AccounaiiHH 

Lysimachio—Deschampsietum 

Cerastio— Deschampsietum 

Alopecuretum 







galietosum 

lathyretosum 

agrostietosum 

trifolietosum 

pratensis 


palustre 

pratensis 

giganteae 

pratensis 


HHCJIO OIIHCaHHH 

33 

56 

8 

50 

19 

Melampyrum memorosum 

3 

1 32 


1 38 

21 

Anthoxanthum odoratum 


2 59 

13 

4 82 

1 26 

Alchemilla acutiloba 

15 

43 

1 25 

3 40 

37 

Hypericum maculatum 


45 

13 

1 40 

1 32 

Plantago lanceolata 


29 


38 

11 

Campanula patula 


38 


28 

21 

Rhinanthus serotinus 

3 

11 


10 


R. vernalis 

3 

18 


18 

16 

Alchemilla monticola 


11 


22 


Viola canina 

9 

21 


24 

16 

Knautia arvensis 


5 


14 

16 

Trifolium medium 

3 

14 


18 

11 

Pimpinella saxifraga 


7 


14 

5 

Dianthus deltoides 

3 

11 


16 

5 

Trifolium spadiceum 


9 


12 


Thalictrum flavum 

21 

2 



5 

Galium palustre 

52 

11 


6 

21 

Carex vulpina 

1 33 

1 11 


4 

1 21 

C. cespitosa 

1 33 





Galeopsis speciosa 

36 

5 




Cirsium heterophyllum 


14 


2 

5 

Equisetum sylvaticum 


13 




Crepis paludosa 


11 


2 


Carex panicea 

3 

1 21 


8 


C. pallescens 

30 

71 

13 

1 46 

26 

Succisa pratensis 

9 

2 41 

13 

16 


Betonica officinalis 


11 


4 


Calamagrostis epigeios 


2 16 


4 


Lathyrus pratensis 

39 

68 

38 

1 42 

2 74 

Agrostis gigantea 

1 9 

7 

2 38 

4 

2 21 

Geranium pratense 

6 

4 

1 25 


21 

Tripleurospermum modorum 


5 

13 

2 


Poa palustris 


5 

13 

2 

3 21 

Urtica dioica 


4 

13 

2 


Cirsium setosum 

3 

11 

25 

4 

5 

Glechoma hederacea 



13 

6 

5 

Galium mollugo 

9 

21 

13 

40 

47 

G. boreale 

15 

14 


28 

26 

Trifolium pratense 

24 

1 38 

25 

1 66 

32 

Rumex acetosella 

3 

2 


14 

5 

Geranium sylvaticum 


2 


14 


Angelica sylvestris 

1 15 

1 36 

13 

1 22 

11 

Lysimachia nummularis 

15 

7 

13 

14 

1 32 

Trifolium hybridum 

12 

1 41 

25 

24 

32 

Stellaria palustris 

21 


13 

2 

11 

Trollius europaeus 

6 

1 25 


12 


Plantago major 

6 

16 

1 25 

22 
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IlpodoAMeHue mad/iunbi 


AcCOUHaUHH 

Lysimachio—Deschampsietum 

Cerastio—Deschampsietum 

Alopecuretum 

pratensis 

CySaccounauMH 

galietosum 

palustre 

lathyretosum 

pratensis 

agrostietosum 

giganteae 

trifolietosum 

pratensis 

Hmcjio OnHCaHHH 

33 

56 

8 

50 

19 

Elytrigia repens 

9 

2 

13 

2 

5 

Cardamine pratensis 

15 

4 


6 

16 

Anthriscus sylvestris 

3 

16 

1 13 

18 

1 32 

Rumex thyrsiflorus 

12 

7 


18 

11 

Valeriana officinalis 

6 

14 


4 

5 

Vicia sepium 


14 

13 

14 

1 47 

Geranium palustre 


2 34 

1 13 

10 

1 42 

Equisetum arvense 

15 

16 


24 

26 

Viscaria vulgaris 

12 

14 


12 

11 

Centaurea phrygia 

9 

18 


14 


Hieracium umbellatum 

9 

18 


16 

11 

Ranunculus auricomus 

9 

13 


14 

11 

Cardamine amara 





11 

Carex contigua 


5 


2 

16 

Potentilla erecta 





11 

Rumex crispus 

3 

2 


4 

11 

Selinum carvifolia 


7 


4 

21 

Tanacetum vulgare 




10 

1 26 

Heracleum sibiricum 


2 


8 

42 

Bromopsis inermis 





1 11 

Briza media 





16 

Brachythecium mildeanum 

3 



2 

11 


npHMenaHHe. Hncjia cjieBa b nojie TaOjinubi — cpe^Hee npoeKTHBHoe noKpbiTHe b %, cnpaBa — nocTOHHCTBO 


BOH COCTaB myHHHKOB CBH/jeTeJIBCTByeT 06 HX npOMOKyTOHHOM n0J105KeHHH MOKfly 
hhcto Me30(J)HJii>Hi>iMH jiyraMH (nopwoK Arrhenateretalia) h rarpoMe30(|)HJiBHBiMH jiy- 
raMH (nopfl/jOK Molinietalia). 

acc. Lysimachio—Deschampsietum xapaicrepHa 6ojiBinaa rpynna rarpOMe3o- 
(|)htob, cpe/jn KOTopwx 6ojiee nocTOUHHBi Carex nigra, Lysimachia vulgaris , Coronaria 
flos-cuculi, Carex leporina, Juncus filiformis. Cpe/jH hhx hct hh o/jHoro BH/ja c oneHB 
BBICOKHM nOCTOUHCTBOM, HO 3TO Onpe/jeJIfleTCfl TeM, HTO OT6paKOBKa OnHCaHHH He npo- 
BO^HJiacB. B o6pa6oTKy 6 bijih bjohohchbi Bee HMeiomHeca onHcaHira, a bh/jbi pacTeHHH 
He HMeiOT a6cojiK)THOH conpa)KeHHOCTH /jpyr c /jpyroM, hto OTpa)KaeT npHHU,Hn okojio- 
THHeCKOH HHflHBH/jyaJIBHOCTH BH/JOB PaMeHCKOrO. Cy6aCCOIJHanHfl C Me30(j)HTaMH la- 
thyretosum pratensis), KpoMe KpynHOH rpynnBi ^H(J)(J)epeHUiHajiBHBix BH^0B-Me30(J)HT0B, 
co/jepacHT cneu,H(J)HHecKyK) flJia Hee rpynny bh/job yMepeHHBix rHipoMe30(J)HTOB, H3 ko- 
TopBix HanGojiee nocTOUHHBi Carex pallescens h Lathyrus pratensis. CneijH(|)HKa bh/jo- 
Boro cocTaBa cy6acconnanHH galietosum palustre HeBejiHKa. He6ojiBinaa rpynna ^H(J)- 
(J)epeHUHajiBHBix bh/job k TOMy )Ke He o/jHopo/jHa no 3KOJiorHH. 

Acc. Cerastio—Deschampsietum xapaKTepH3yeTCn npoK^e Bcero OTcyTCTBHeM 
^H(J)(J)epeHUHajiBHOH rpynnBi mrpoMe30(j)HTOB. OTJiHuaeT ee ot npe/jBmymeH acco- 
i^Hai^HH He6ojiBman rpynna bh/job co cpe/jHHM nocTOUHCTBOM h He oueHB onpe/jejieH- 
Han no aicojiorHH. Taioice HeBejiHKH no HHCJiy ^H(J)(J)epeHUHajiBHBie rpynnBi bh/job /jjhi 
cy6acconnanHH c Me30(J)HTaMH h 6e3 hhx. K TOMy xce rpynna onncaHHH 6e3 Me30(j)HT0B 


2 BoTaHHHecKHH xypHajT, Ns 1, 2007 r. 
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oueHB Majia no o6i>eMy (Bcero 8 onncaHnn). YHHTBiBaa CTaracTHuecKHH xapaKTep BapB- 
HpOBaHHH paCTHTejIbHOCTH, M05KH0 paCCMaTpHBaTB 3Ty aCCOUHaiJHK) KaK ^OCTaTOHHO 
o^Hopo^HyK) n jihihb (J)opMajiBHO no^ejiHTB ee Ha 2 cy6accoimaimH: agrostietosum gi- 
ganteae h trifolietosum pratense. 

KaxHM )Ke paHee BBmejieHHBiM CHHTaKcoHaM myHKOBBix jiyroB cootb eTCTBy hdt 3th 
accoimaijHH? ripn 3KOJioro-(|)HTOijeHOTHHecKOH KJiaccH(|)HKaimH mynKOBBix JiyroB bbi- 
^ejiHJin 6ojiBinoe hhcjio accoimaimii. T. C. CaGap/mna (1957) b JIaTBHH onncajia 6 rpynn 
accoimaimii c rocno/jcTBOM myHKH, b tom HHCJie c corocno/jcTBOM HacToamnx jiyroBBix 
pacTeHHH (Festuca pratensis , F. rubra , Helictotrichon pubescens), 6ojiOTHO-JiyroBBix 
(Filipendula ulmaria , Polygonum bistorta), jiyroBO-6oJiOTHBix (Carex nigra , C. panicea , 
C.jlava), BJiarojno6HBBix ( Carex acuta , C. disticha , Poa palustris ), nycToniHO-JiyroBBix 
(Anthoxanthum odoratum, Briza media), nycTonmo-JiyroBBix n 6ojiOTHO-JiyroBBix pac¬ 
TeHHH. M. JI. PaMeHCKan (1958) b npe/jejiax myHKOBOH (JjopMaijHH BBmejiHJia Ha Teppn- 
TOpHH KapeJIHH 1 8 aCCOlJHaiJHH C .ZJOMHHHpOBaHHeM myHKH, B KOTOpBIX o6hjibhbi HJ1H 
jiyroBBie Me30(j)HTBi, hjih rHipoMe30(J)HTBi. SKOJiorHHecKaa aMnjiHTy/ja (J)opMauHH npn- 
MepHO TaxoBa )Ke, kslk h b JIaTBHH. E. II. MaTBeeBa (1967) oraecjia myHKOBBie Jiyra k 
4 rpynnaM accoimaimii pa3HBix KjiaccoB (J)opMai^HH: Jiyra Ha BpeMeHHO hjih nocTOUHHO 
nepeyBJiajKHeHHBix noHBax, Jiyra Ha nepeyBjiaxcHeHHBix top^hhhctbix noHBax, o6e/j- 
HeHHBie Jiyra, HacToaiime jiyra. B. A. 3aHKOBa (1971) BBmejuma mynHHKH c Me30(J)HTa- 
mh h c rn/jpo- h OKCHJio(|)HTaMH, a M. M. IIpo3opoBa (1976) no^ejiHJia mynicoBBie Jiyra 
Ha 3 KJiacca accoimaimii: BpeMeHHO nepeyBJia)KHeHHBie Jiyra Ha MHHepajiBHOH non- 
Be, HacToamne h o6e/meHHBie Jiyra. B aKonornnecKOH KJiaccH(|)HKaimH JiyroB noiiMBi 
p. Okh 6bijih BBmejieHBi cjie/jyioiime ranBi JiyroB c bbicokhm o6hjihcm myHKH: myHKO- 
BO-6ejlOyCOBBIH, KpaCHOOBCJIHHIjeBO-myHKOBBIH, CHTHHKOBO-myHKOBBIH, CTpOHHOOCO- 
KOBO-myHKOBBIH (KypKHH, ilpomeHKO, 1992). 

Bo (J)JiopHCTHHecKOH KJiaccH(J)HKauHH pacTHTejiBHOCTH Jiyra c bbicokhm o6hjihcm 
myHKH o6bihho othocht k coio3y Deschampsion cespitosae Horvatic 1930 (Horvatic, 
1930, 1958). XapaKTepHBiMH BH/jaMH 3Toro coio3a hbjuhotcji Deschampsia cespitosa, 
Succisella inflexa, Cardamine pratensis, Carex vulpina, Scutellaria hastifolia, Poa pa¬ 
lustris, Euphorbia palustris, Rorippa sylvestris. CaM aBTop 3Toro coio3a OTMenaji, hto 
(|)J10pHCTHHeCKH OH OHeHB 6J1H30K K COK)3y Molinion. 3th COK)3BI 3aHHMaiOT aHaJIOTHH- 
HBie MeCTOo6HTaHH51 H HMeiOT MHOrO o6mHX BHflOB C BBICOKHM nOCTOHHCTBOM. OHH reO- 
rpa(J)HHecKH 3aMemaioT ppyr /jpyra: Molinion pacnpocTpaHeH b LJeHTpajiBHOH EBpone, 
a Deschampsion — Ha EajiKaHax h b Boctohhoh EBpone. H3 xapaKTepHBix bh/job ototo 
coio3a b onncaHHHX myHKOBBix JiyroB CeBepo-3ana/ja nocTomnia tojibko Deschampsia 
cespitosa , c hh3khm nocronHCTBOM BCTpenaiOTca Cardamine pratensis , Carex vulpina h 
Poa palustris , a ocTajiBHBie bh/jbi OTcyTCTByioT. TaKaa CHTyaima Hepemco BCTpenaeTca 
b pa6oTax no (JmopHCTHHecKoii KJiaccH(|)HKaimH pacTHTejiBHOCTH, h MHorne H3 reo6oTa- 
HHKOB CHHTaiOT flOCTaTOHHBIM HaJIHHHe JIHUIB HaCTH XapaKTepHBIX BHflOB C HH3KHM nO- 

ctohhctbom j$\sl oTHeceHHH KaKOH-TO accoimaimn k onpe,zjejieHHOMy coio3y. B Pocchh 
Jiyra c jj,oMHHHpoBaHHeM myHKH BHanajie noMecTHjiH b cok)3 Deschampsio — Alope- 
curion Mirkin et Naumova 1986 c XapaKTepHBiMH byljxzmvl Potentilla anserina, De¬ 
schampsia cespitosa, Myosotispalustris, Coronaria flos-cuculi (TyraHaeB h /jp., 1986), a 
no3OTee (rpnropBeB h £p., 2002) 3th Jiyra oraecjiH k coio3y Deschampsion, kotopbih 
xapaKTepH3yeTcn jihihb jjOMHHHpoBaHHeM Deschampsia cespitosa h HajiHHHeM ^Harao- 
CTHnecKHx bh^ob nopamca Molinietalia. 3thm coio3 Deschampsion 6biji npnpaBHeH k 
(J)opMauHH myHKOBBix JiyroB, hto, Ha Ham B3TJITO, HBJuieTCfl BnojiHe pa3yMHBiM pemeHH- 
eM. C6BiBaeTca nporH03 A. II. IIIeHHHKOBa (1962), kotopbih cuHTaji, hto (JjjiopncTHHe- 
CKaH H 3KOJIOrO-(|)HTOUeHOTHHeCKaa KJiaCCH({)HKai^HH pacTHTejiBHOCTH B KOHeHHOM cne- 
Te COJ1BIOTCH B e^HHyiO KJiaCCH(j)HKail,HK). 
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He^aBHO 6biJia npoBe^eHa HHTepecHaa pa6oTa no KOJiHnecTBeHHOH KjiaccH(j)HKaAHH 
cbiptix jiyroB (Botta-Dukat et al., 2005). BbiJin ncnojib30BaHbi onncaHHH H3 Hexnn, Boc- 
tohhoh Abctphh, CjiOBaKHH, BeHrpnn n XopBaran, OTHOcnmnecH k nopnAKy Molinieta- 
lia (387 onncaHnn). Abtopm otoh paOoTbi OTMenaiOT, hto KJiaccn(|)HKauHH pacTHTejib- 
hocth b pa3Hbix CTpaHax HecoBMecTHMbi. CyOKOHTHHeHTajibHbie cbipbie Jiyra otho- 
cjit k coK)3aM Agrostion albae, Alopecurion pratensis, Cnidion venosi, Deschampsion 
cespitosae, Veronico longifoliae — Lysimachion vulgaris, Calthion, ho KOHAenTyajibHaa 
OCHOBa y 3THX C0I030B pa3Hafl y pa3HbIX aBTOpOB H B pa3J!HHHbIX perHOHaX. IlepBblH H3 
Bbi^ejieHHbix hmh KJiacTepoB BKJiKDHaeT noHMeHHbie Jiyra Ha MHHepajibHbix noHBax, ko- 
Topbie othoc^t ko BceM BbiuienpHBe^eHHbiM coio3aM. 3tot KJiacTep oneHb reTeporeHen 
h njioxo xapaKTepH3yeTCH /jHarHOCTHnecKHMH BHAaMH. Ero npe^jio)KeHo paccMaTpn- 
BaTb Kax oahh cok)3 Deschampsion. 3Ta paOoTa oneHb apKO xapaKTepH3yeT CHTyau,Hio, 
CJ105KHBHiyi0CH BO (|)J10pHCTHHeCK0H KJiaCCH(|)HKaAHH paCTHTejlbHOCTH. COK)3bI H acCO- 
AHaAHH, xapaKTepH3yiomHeai HeOojibuiHM hhcjiom xapaicrepHbix bhaob, k TOMy )Ke He 
Bcer^a nocTOUHHbix, He MoryT 6biTb BocnpoH3Be^eHbi b jiio6oh KOJiHnecTBeHHOH Kjiac- 
CH(J)HKail,HH. Pa3JIHHH5I no HeOoJlblHOMy HHCJiy ^HarHOCTHHeCKHX BHAOB HHHT05KH0 Ma- 
jibi Ha (J)OHe rpoMa^Horo cjiyHaimoro BapbnpoBaHHH bhaoboto cocTaBa coo6iacctb. 

Y myHKH oneHb uinpoKan 3KOJiorHHecKaa aMnjiHTyzja, b cbh3h c ueM b npe^ejiax 
coio3a Deschampsion BbmejieHO 6ojibmoe hhcjio accoAHaAHH. Haine Apyrnx b jiHTepa- 
Type mo5kho BCTpeTHTb acc. Deschampsietum cespitosae Horvatic 1930, BnepBbie onn- 
caHHyio no MaTepnajiaM H3 XopBaran h Cjiobchhh. Abtop accoAHaAHH cuHTaji, hto ajia 
Hee xapaKTepHO AOMHHHpoBaHHe Deschampsia cespitosa, ho mynica MO)KeT aomhhh- 
poBaTb bo mhothx flpyrnx accounaunax, OTHocHmnxca k pa3HbiM coio3aM (Balato- 
va-Tulackova, 1969; Blazkova, 1973). Run otoh accoAHaAHH S. Horvatic npnBeji cjie- 
Ayioinne xapaKTepHbie bh^bi: Deschampsia cespitosa , Inula salicina, Gratiola officinalis 
h Thalictrum flavum. B Apyrnx pa6oTax xapaKTepHbie bhabi otoh accoAHaAHH npn- 
boaht AaJiexo He BcerAa, ho mo^kho BCTperarb h HHyio KOM6HHaAHio xapaicrepHbix 
bhaob {Deschampsia cespitosa , Succisella inflexa , Trifolium hybridum, T. patens — 
Kuyper et al., 1978). EojibiiiHHCTBO noAuepKHBaeT AOMHHHpoBaHne inyuKH xa k xapax- 
TepHyio nepTy accoAHaAHH (Horvatic, 1930; Baryla, 1970; Spanikova, 1983; CanernH, 
1986a, 6; CnenaHOBiu, 2000), ho H. Passarge (1964) BKjnonaeT b 3Ty accoAnaAmo h 
jiyra c AOMHHnpoBaHneM Alopecurus pratensis. 

KpoMe 3toh accoAHaAHH BbiAejieHO MHoro Apyrnx, rAe iAynxa HBJiaeTCfl aomh- 
HaHTOM hjih coAOMHHaHTOM. TaxoBa acc. Stellario — Deschampsietum Freitag 1957 c 
AH(J)(J)epeHAHajibHbiM bhaom Stellaria palustris , ho 3tot bha He BcerAa npncyTCTByeT 
b coo6iuecTBax accoAHaAHH (Traczyk, 1966; Balatova-Tulackova, 1969; Blazkova, 
1973; Kuyper et al., 1978). KpoMe Hee b IJeHTpajibHOH EBpone onncaHa acc. Sanguisor- 
bo—Deschampsietum Moravec 1965 c xapaicrepHbiMH bhaumh Prunella vulgaris, Ajuga 
reptans, Trifolium hybridum, Sagina procumbens, noMeineHHan aBTopoM b cok)3 Cal¬ 
thion. Acc. Cnidio—Deschampsietum cespitosae Hundt ex Pass. 1960 onncaHa c Teppn- 
TopnH repMaHHH (Hundt, 1958; Warthemann, Reichhoff, 2001). A. Spanikova (1983) 
Ha TeppHTopHH CjiOBaKHH onucajia 2 accoAHaAHH: Junco—Deschampsietum cespitosae 
h Loto tenui—Deschampsietum cespitosae. 

Oco6eHHO noBe3Jio inyuKOBbiM JiyraM b Boctohhoh EBpone, rAe onHcaHbi 12 acco¬ 
AHaAHH C BbICOKHM o6HJlHeM IAyHKH. 3T0 OTHaCTH OTpa)KaeT mHpOKyiO 3KOJIOrHHeCKyiO 
aMnjiHTyAy inynKH, b npeAejiax KOTopon OHa coueTaeTca c 6ojibiiiHM hhcjiom bhaob pa3- 
HOH 3KOJIOrHH, a OTHaCTH CJiyHaHHOCTH Bbl6opOHHOrO BapbHpOBaHHa, 3a CHeT KOTOpOrO 
B pa3HbIX Bbl6opKaX CTaHOB^TCa o6HJlbHbIMH HJIH nOCTOUHHblMH pa3Hbie BHAbI CO CXOA" 
hoh 3KOJiorHeH. KaxHX-jiH6o reorpa(J)HHecKHx pa3JiHHHH Me5KAy 3 thmh accoAHaAHUMH 
BbmBHTb He yAaeTCH, xoth ohh onncaHbi H3 pa3Hbix nacTen PyccKOH paBHHHbi. 3 th acco- 
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U,HaU,HH OTHeTJIHBO flejIflTCfl Ha Me30(|)HJlBHBie H rHip0Me30(|)HJlBHBie, HTO OTpa)KeHO H B 
HameM AeneHHH mynKOBBix jiyroB Ha 2 accoijHaitHH. Cpe^H mc30(J)hjibhbix accoitnaijHH 
Caro carvi—Deschampsietum Bulohov 1990, OTHeceHHaa k coK)3y Cynosurion, c /tna- 
rHocTHnecKHMH BH^aMH Deschampsia cespitosa , Carum cami h Carex hirta, Majio noxo- 
)Ka Ha Harny Me30(|)HJiBHyK) accoitnaijHK) (EyjioxoB, 1990a). HeMHoro no3/jHee (Eyjio- 
xob, 1991) H3MeHHJi cocTaB ^HarHOCTHHecKHx bh/job, bkjikdhhb b hhx Potentilla anseri- 
na h hckjiiohhb Carex hirta. 3to H3MeHeHHe noBBiCHJio cooTBeTCTBHe, ho 3aTeM cocTaB 
OTarHOCTHHeCKHX BH/JOB 6BIJ1 CHOBa BOCCTaHOBJieH (EyjlOXOB, 2001). no nOCTOflHHBIM 
BH/^aM 3Ta accoimaijHfl ^ocTaTOHHO 6nH3Ka k HameH. Taioxe mc30(J)hjibhoh ABjnieTCfl 
acc. Deschampsio—Festucetum rubrae Sapegin 1986, /jHarHocTHnecioiMH BH/jaMH b ko- 
Topoii BBiCTynaiOT /jOMHHHpyiomHe Deschampsia cespitosa h Festuca rubra (CanerHH, 
1985, 1986a; CanerHH, OHHmeHKO, 1985). Abtop 3toh accoitnaijHH CHHTaji, hto OHa 
npe^cTaBMeT nepexo/j ot ocTenHeHHBix JiyroB k HacTOfliijHM, ho cpe/jn nocToaHHBix bh- 
/job b Hen MHoro bh/job BJia^KHBix JiyroB {Ranunculus flammula , Filipendula ulmaria , 
Carex vulpina). accoitHaijHH onHcaHBi H. Passarge (1976) Ha KapejiBCKOM nepe- 
uieHKe: Tormentillo—Deschampsietum cespitosae (Linkola, 1921) Passarge 1976 h Ga- 
lio borealis—Agrostis tenuis (Dagys, 1932) Passarge 1976. 06e xapaKTepH3yiOTCfl roc- 
no/tCTBOM Deschampsia cespitosa h Festuca rubra , ho b nepBOH H3 hhx npHcyrcTByiOT 
rnrpoMe30(J)HTBi, a BTopaa accoijHaijHfl hhcto Me30(|)HJiBHaa. B acc. Deschampsio—Fe- 
stucetum pratensis Mirkin et al., 1986 o/jHHaKOBO o6hjibhbi mynica h jiyroBaa OBC^HHu,a 
(,fl[eHHCOBa h £p., 1986; TyraHaeB h /jp., 1986). Taioxe hhcto mc30(J)hjibhbimh abjuiiotcji 
accoitnauHH Cerastio holosteoides—Deschampsietum cespitosae Grigoijev et al., 2002 
(rpnropBeB h /tp., 2002) h Carici ovalis—Deschampsietum cespitosae Maltzeva et Ma- 
kunina 2002, onncaHHaa Ha AjiTae (MajiwjeBa, MaKyHHHa, 2002). 

flpyryio rpynny o6pa3yK)T accoitnaijHH co 3HanHTejiBHBiM ynacraeM Me3orHrpo(J)H- 
tob h rHipo(J)HTOB: Deschampsio—Poetum palustris, Sapegin et Onipchenko, 1985, r/je 
Poa palustris 6ojiee oOhjich, neM mynica (CanerHH, OHHnneHKO, 1985), Carici vulpi- 
nae—Deschampsietum cespitosae Mirkin 1986 (TyraHaeB h /jp., 1986; CanerHH, 19866; 
TpHropBeB h /jp., 2002), Carici acutae—Deschampsietum cespitosa Mirkin 1986 (Ty¬ 
raHaeB h /jp., 1986), Carici cespitosae—Deschampsietum Mirkin 1986, b KOTopon Ca¬ 
rex cespitosa h mynica HMeiOT npHMepHO o/jHHaicoBoe o6hjihc (,fl(eHHCOBa h /jp., 1986). 
Oco6h5hcom ctoht acc. Glycerio fluitantis—Deschampsietum Bulohov 1990 (EyjioxoB, 
19906, 2001). 

H3 Me30(J)HjiBHBix accoijHaijHH 6ojiee /tpyrnx cooTBeTCTByeT HameH rpynne onnca- 
hhh Me30(J)HjiBHBix myHHHKOB acc. Cerastio holosteoides—Deschampsietum cespitosae, 
xora nojiHoro cootbctctb™ b cocTaBe /jHarHOCTHnecKHX bh/job hct, /ja TaKoe h HeB03- 
M05KHO, yHHTBIBaH ipOMa/JHOe BBl6opOHHOe BapBHpOBaHHe COCTaBa aCCOltHaUHH, KaKHM 
6bi MeTo/tOM ohh hh BBi^ejiajiHCB. HHane o6ctoht /tejio c rHipoMe30(j)Hjn>HOH rpynnon, 

B KOTOpOH npHCyTCTByiOT C flOBOJlbHO BbICOKHM nOCTOflHCTBOM BHflbl, flBJHHOIimCCJI 

/jHarHOCTHHecKHMH mw itejioro pa/ja accoijHaijHH, ho Carex vulpina , C. cespitosa , 
C. acuta BCTpenaiOTCfl pe/jico h c hh3khm noKptiTHeM. He HipaeT 3aMeTHOH pojiH b 3toh 
rpynne coo6mecTB h Poa palustris. 3Ty rpynny coo6mecTB ^H(J)(J)epeHi^HpyK)T bh/jli, 
KOToptie xapaKTepH3yioT cok)3 Calthion b ero eBponencKOM noHHMaHHH. Bh/joboh co- 
cTaB 3toh rpynnti /jocTaTOHHO cneitH(J)HHeH ajhi myHKOBbix accoitnai^HH, Ha ocHOBaHHH 
nero 3Ta rpynna accoitnaijHH paccMaTpHBaeTca xa k HOBaa acc. Lysimachio—Deschamp¬ 
sietum. 3to, KOHenHo, o/tHa H3 perHOHajibHbix accoitnaijHH mymiHKOB. BTopa^ accoitna- 
ItHa OTJIHHaeTCa OT 3TOH B OCHOBHOM OTCyTCTBHeM BHflOB, ^H(J)(J)epeHUHpyK)HXHX nep- 
ByK) accoitnauHK). Eojibhihhctbo BH/tOB Me30(J)HTOB He pearnpyKDT Ha npncyrcTBHe 
rpynnti rHrpoMe30(J)HTOB. Ohh o/jHHaicoBO xopomo ce6a nyBCTByrnT b o6enx accoitna- 

ItHHX. 
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npoBe/jeHHoe cpaBHeHHe /jaeT ocHOBaHHe npn/jTH k bbibo/jy, hto cjie^yeT BBme- 
jihtb He 6oJiee 2 accoijHaijHH myuxoBBix jiyroB, o/jHa H3 kotopbix OTJiHuaeTca bbico- 
KHM ynaCTHeM rarp0Me30(J)HT0B, COCTaB KOTOpBIX MO)XeT CHJIBHO MeHJITBCfl B pa3HBIX ua- 
ctjix apeajia accoijHaijHH, h 3to BapBHpoBaHHe He cBimHo hh c pa3JiHUHHMH b ycjiOBHux 
MecTOo6HTaHHa, hh c reorpa(|)HuecxHM nojio^xeHHeM. Bojiee /jByx accoijHaijHH b o/jhom 
paHOHe, Kax npaBHJio, h He BBmejnuiH. A hto xacaeTca Ha3BaHHa accoitnaijHH h aBTop- 
CTBa, TO B npHJIOaceHHH K CHHTaKCOHaM paCTHTeJIBHOCTH, OHeHB nJlOXO OHepneHHBIM 
rpynnoH /jHarHOCTHuecxHX bh/job hjih xapaxTepHOH xoM6HHaijHeH bh/job, 3TOMy He 
ctoht yzjejinTB Tax mhoto BHHMaHHH, xax 3to nponncaHO b «Ko/jexce (jiHTOii.eHOTHue- 
CXOH HOMeHXJiaTypBI». 


JIhcoxbocthhkh 

Jlyra c bbicoxhm noxpBiraeM JiHCOXBOCTa JiyroBoro cpaBHHTejiBHO cjia6o npe/jCTaB- 
jieHBi Ha CeBepo-3ana/je, hto cBH3aHO npox^e Bcero co cjia6BiM pa3BHraeM peuHBix 
noHM, x xotopbim 3th jiyra npHypoHeHBi. Cbh3b c peuHBiMH noHMaMH no^HepxHBaioT 
MHorae aBTopBi, b pa6oTax xotopbix HMeeTca xapaxTepncraxa jihcoxbocthbix JiyroB. 
Hepe/jxo 3th Jiyra othocht x coK)3y Alopecurion pratensis Passarge 1964, xoTopBiii xa- 
paxTepH3yeTca 6ojibhioh rpynnoH HH/jHxaTopHBix bh/job: Alopecurus pratensis , Agro- 
stis stolonifera, Elytrigia repens , Festuca arundinacea, F. pratensis , Lythrum salicaria , 
Poa pratensis , P. trivialis, Ranunculus repens , Rumex obtusifolius , Symphytum offici¬ 
nale , Taraxacum officinale , Phalaroides arundinacea (Holub et al., 1967). KoHeuHO, 

3TH BH/JBI He OrpaHHUCHBI B CBOCM pacnpOCTpaHeHHH JIHCOXBOCTHHXaMH, MHOTHe H3 HHX 
Bxo/JHT b rpynnBi xapaxTepHBix h OT(J)(J)epeHUHpyK)HXHX bh/job /jpyrHX cok)30b h no- 
pn/jxoB. HHane onpe/jejunoT 3tot cok)3 y(J)HMCXHe reo6oTaHHXH, xoTopBie cuHTaiOT, hto 
cok)3 Alopecurion OTJiHuaeTca jihuib flOMHHHpoBaHHeM Alopecurus pratensis h Poa 
palustris h He HMeeT cbohx /jHarHOCTHuecxHX bh/job (CojiOMem h /jp., 1995; TpHropBeB 
h £p., 2002). 3to /jejiaeT rpaHHu,Bi coio3a 6ojiee onpe/jejieHHBiMH, a bo (JmopHCTHuecxoH 
xnaccH(J)HxauHH Taxne npeije/jeHTBi HMeiOTCJi. HanpHMep, no/jcoK)3 Filipendulenion 
BBi^ejieH no /jOMHHHpoBaHHio Filipendula ulmaria . Hto xacaeTca accoijHaijHH BHyrpH 
coio3a Alopecurion, to uacro mo)xho BCTpeTHTB b 3ana/jHOH JiHTepaType acc. Alopecure- 
tum pratensis. ABTopaMH 3toh accoijHaijHH cunraioT Regel 1925, Steffen 1931 hjih Eg- 
gler 1933. AccoijHaipui o6bihho xapaxTepH3yeTca jihuib ^OMHHHpoBaHHeM xapaxTepHO- 
ro BH/ja Alopecurus pratensis (Kovacs, Mathe, 1967; Kovar, 1981; Spanikova, 1983; 
Balatova-Tulackova, 1991 ropBi Brdy), ho HHor/ja hhcjio xapaxTepHBix bh/job yBejiHUH- 
BaiOT (Eggler, 1958). KpoMe 3toh accoijHaijHH cymecTByioT h jtpyrne accoijHaijHH c /jo- 
MHHHpoBaHHeM JiHCOXBOCTa: Galio mollugimis—Alopecuretum pratensis Hundt (1954) 
1958 (Hundt, 1958; EyjioxoB, 1986; Warthemann, Reichhoff, 2001), Agropyro—Alo¬ 
pecuretum Miravec 1965, OTHeceHHaa x coio3y Agropyro—Alopecuretum (Moravec, 
1965), Cnidio—Alopecuretum Majovsky 1963 (Ruzickova, 1971), Gratiolo—Caricetum 
praecocis Bal.-Tul. 1966 (Mat’asova, 1987), BXJHOHeHHaa b cok)3 Cnidion venosi. B Boc- 
tohhoh EBpone Tax^xe BBi^ejieHo HeMajio accoijHaijHH jihcoxbocthbix JiyroB Ha (J)jio- 
pncTHHecxoH ocHOBe. O^Ha H3 hhx — acc. Poo palustris—Alopecuretum pratensis Shel. 
et al., 1987, Heo/jHOxpaTHo onncaHHaa Ha YxpaHHe, b EejiopyccHH, EamxHpHH, IO)x- 
hom HenepH03eMBe (Shelyag-Sosonko et al., 1987; CanerHH, 1985, 1986a, 6; EyjioxoB, 
19906, 1991, 2001; TpHropBeB h £p., 2002). /^H(J)(J)epeHE[HajiBHBie bh/jbi 3toh acco- 
ijHaijHH Alopecurus pratensis h Poa palustre o6bihho /jOMHHHpyiOT b coo6mecTBax. 
HHTepecHO otmcthtb, hto Taxaa accoijHaijHJi BnepBBie 6BiJia onncaHa A. n. IIIeHHHxo- 
bbim (1919) b Chm6hpcxoh ry6epHHH. Oh npHBeji HecxojiBxo onncaHHH, co^ep^xa- 
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mHX nOJIHBIH BHAOBOH COCTaB C006lIjeCTB, HO 3TOH pa60TBI HHKTO TOr^a He 3aMeTHJl. 

B. B. AjiexHH (1922) onncaji b noHMe p. BopoHBi acc. Alopecurus pratensis + Festuca 
pratensis. B onHcaHHax jihcoxbocthbix JiyroB CeBepo-3ana^a Poa palustris BCTpenaeT- 
Cfl peAKO H C HH3KHM nOKpbITHeM, HTO He n03B0J15ieT OTHOCHTB 3TH OnHCaHHH K AaHHOH 
accoAHauHH. B noiiMax BauiKHpHH onncaH eme p ha jihcoxbocthbix accoAHaijHH: Trifo¬ 
lio montani—Alopecuretum pratensis Mirkin 1986, Bromopsi inermis—Alopecuretum 
pratensis Mirkin 1986 (/JeHHcoBa h AP-, 1986), Serratulo wolfii — Alopecuretum praten¬ 
sis Grigorjev et al. 2002 (TpHropBeB h ap*, 2002), KOTopBie HMeiOT Majio o6mero c jih- 
coxbocthbimh jiyraMH CeBepo-3anaAa. 

E. n. MaTBeeBa (1967) OTMeuajia, hto jihcoxboct HMeeT y3Kyio 3KOJiorHuecKyio aMn- 
JlHTyAy, HO BBIAeJIHJia 6 aCCOIJHaUHH C AOMHHHpOBaHHeM JIHCOXBOCTa. H3 nOCTOUHHBIX 
BHAOB 3TOH (J)OpMaiJHH, npHBCACHHBIX MaTBeeBOH, B HaUIHX OnHCaHHJIX HMeiOT BBICO- 
Koe nocTO^HCTBO tojibko Me30(J)HTBi (Deschampsia cespitosa, Festuca rubra , Phleum 
pratense , Lathyrus pratensis , Vicia cracca , Ranunculus acris ), a Bee rarpoMe30(J)HTBi 
{Poa palustris , Carex vulpina , Ranunculus repens) He nocTOUHHBi hjih OTcyrcTByiOT. 
OTCyTCTBHe BJia)KHBIX BapnaHTOB J1HCOXBOCTHHKOB B HaUIHX MaTepHaJiaX nOATBep^KAa- 
eTCa h TeM, uto 19 onHcaHHii OKa3ajiHCB oahopoahbimh b oTHomeHHH pacnpeAejieHHH 
b hhx rpymiBi rarp0Me30(J)HT0B {Veronica longifolia, Geum rivale , Galium uliginosum, 
Filipendula ulmaria, Geranium palustre ). HHTepecHO otmcthtb, uto b MOHorpa(J)HH 
M. JL PaMeHCKOH (1958) no jiyraM Kapejinn jihcoxbocthhkh He ynoMKHaiOTca, xot a 
B. R. JIonaTHH (1971) OTMeuaeT hx jxjik CeBepHoro npnjiaAO)KB5L K. Regel (1925) nn- 
can, hto jmcoxBOCTHBie jiyra name BCTpeuaKyrca b Boctohhoh EBpone, ueM b LJeHTpajiB- 
hoh, rAe peAKH ecTecTBeHHBie Jiyra, a b OeHHOCKaHAHH ohh OTcyrcTByiOT. ^eiiCTBH- 
TejiBHo, JiyroB c jihcoxboctom HeT b MOHorpa(J)HH Pahlson (1994). BocrouHee jihco- 
XBOCTHBie Jiyra HAyT AaJiexo Ha ceBep h 6bijih OTMeueHBi b noiiMax CeBepHOH ,2 (bhhbi 
(K opuarHH, 1932), b hh3obbjix p. IleuopBi (CaBKHHa, Ta3b6a, 1961). 

Ha CeBepo-3anaAe jihcoxbocthhkh uinpoxo npeACTaBJieHBi b noiiMe p. Bojixob 
(Ajia6BimeB, 1926; Obhhhhhkob, 1926; CTenaHOB, 1926). Bojibihhhctbo Hauinx onn- 
caHHH 6bijio BBinojiHeHo b noiiMax pex ILiioccbi, Jiyra, BojixoBa h OpeAOKa. Bee npn- 
BeACHHBie b Ta6jiHue onncaHHH jihcoxbocthhkob cjieAyeT paccMaTpHBaTB b paMKax 
oahoh accoitHaAHH, KOTopaa cooTBeTCTByeT no BHAOBOMy cocTaBy 6ojiee cyxon acco- 
AHaAHH myuHHKOB — Cerastio — Deschampsietum. Hx mo)kho othccth k acc. Alope¬ 
curetum pratensis Steffen 1931. 3Ta accoitHaijHfl BKjnouaeT pnA cy6accoAHai*HH kzk 
hhcto Me30(J)HJiBHBix, Tax h rHipo(|)HJiBHBix, ot poetosum angustifoliae (Eggler, 1958) 
AO caricetosum gracilis (Spanikova, 1983). Heijejiecoo6pa3HO bbiacjiutb Bee jioxajiB- 
HBie KOM6HHaAHH bhaob b paHre oco6bix accoitHaAHH. Acc. Alopecuretum c TeppHTo- 
pHH CeBepo-3anaAa He coAepmiT bhaob, KOTopBie oTJinuajiH 6bi ee ot mc30(J)hjibhbix 
mynHHKOB. 
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SUMMARY 


Meadow communities with the dominance of lime grass are very common in the North-West, 
and in all the forest zone of European Russia. These meadows are heterogeneous in floristic composi¬ 
tion and can be divided into two associations. The Lysimachio-Deschampsietum is characterized by 
group of hydromesophytic species and the Ceratio-Deschampsietum is mesic one. Both associations 
were divided into two subassociations. Meadow foxtail communities occur in floodplains mainly, 
and they are relatively rare in the North-West where the floodplains are poorly developed. All fox¬ 
tail communities are included in ass. Alopecuretum pratensis. Its floristic composition is very similar 
to that of Cerastio-Deschampsietum. 
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npoBe,aeH aHajno 30HajibHbix h pernoHajibHbix ocoSeHHocTeft pacTHTejibHoro noicpoBa peHHbix aojihh 
Ha TeppHTOpHH 3ana,ziHOH Ch6hph, ocymecTBJieHHbiii b npouecce C03^aHHJi OHT03KOJiorHHecKOH KapTbi Poc- 
chh. Pe3yjibTaTbi aHajiH3a no3BOJiHJiH Bbi^ejiHTb /yia 3anaflHOH Ch6hph 7 thiiob aojihhhhx Maicpo3KOCHCTeM 
H npOBeCTH KOppeJIHUHK) HX C IHHpOTHblMH H perHOHaJIbHbIMH OCOSeHHOCTHMH 3anaflHOCH6HpCKOrO perHOHa. 

KjiiOHeBbie cjioBa: pacTHTejibHocTb, noiiMa, Tawra, 30HajibH0CTb, MaxpopH^bi, 3ana,aHaJi Ch6hpb. 

OHT03K0Ji0THHecK0e MejiKOMacniTa6Hoe KapTorpa(j)HpoBaHHe a3HaTCKOH Hacra Poc¬ 
chh, npoBOAHMoe b JIa6opaTopnH reorpa(j)HH h KapTorpa(j)HH pacraTejiBHOCTH EoTa- 
HHHecKoro HHCTHTyTa hm. B. JI. KoMapoBa (EHH) PAH, ocHOBbiBaeTca Ha o6o6meHHH 
h aHajiH3e y^ce HMeiomHXCfl MHoroo6pa3HBix AaHHbix, KacaiomHxcfl pacraTejiBHOCTH, 

KJiHMaTHnecKHX h jiHTOJiorHHecKHx xapaKTepHCTHK, noHB, oporpa(j)HH-HaH 6 oJiee Ba^C- 

HblX (j)aKTOpOB (J)OpMHpOBaHHH KaK 30 HaJIbHbIX, TaK H peTHOHaJIbHblX BapHaHTOB paCTH- 
TejibHoro noKpoBa. 06 mafl KOHijenijHfl Ohtookojiothhcckoh Kapra Pocchh Macnrra- 
6 a 1 : 4 000 000 ocBemeHa b HecKOJibKHx pa 6 oTax (Ca(j)poHOBa, 1996; Ca(j)poHOBa, 
lOpKOBCKaa, HnbHHa h AP-, 1996; HjibHHa, lOpKOBCKaa, 1999). npH ee noATOTOBKe ynn- 
TbiBajicH y^ce HaKonjieHHbiH onbiT KapTorpatfmpoBaHHfl pacTHTejibHOcra KpynHbix pe- 
raoHajibfibix 6 jiokob Kax b Pocchh, TaK h 3 a ee npe^ejiaMH (SKOJionxJiHTOijeHOTHHe- 
CKHe KOMnneKCbi..., 1977; KapTa pacTHTejibHOcra CCCP, 1990; KapTa pacTHTejibHOcra 
Ka 3 axcTaHa h CpeAHen A 3 hh, 1995; Yhhh, 1996; 3 ohbi h ranbi noacHOCTH..., 1999a; 
h Ap.)- B AaHHOH CTaTbe npHBOAHTca cpaBHHTejibHaa xapaKTepHCTHKa 30 HajibHbix h 
pernoHajibHbix oco 6 eHHOCTeH noHMeHHoro pacTHTejibHoro noKpoBa Ha TeppHTOpHH 3a- 
naAHOH Ch 6 hph, o 6 cy>KAaK)Tc;i BbiAejieHHe b npeAejiax aojihh Tae^cHbix peK ynacTKOB 
CO CXO>KHMH OKOCHCTeMaMH H KOppeJHmHfl HX C IHHpOTHblMH H perHOHaJIbHbIMH nOKa 3 a- 
Teji^MH 3 anaAHOCH 6 HpcKoro perHOHa. 


OH3HKO-reorpa4>HHecKa5i xapaKTepHCTHKa 3anaAHOH CnGnpH 

TeppHTopra 3 anaAHOH Ch 6 hph orpoMHa h 3 aHHMaeT okojio neTBepra a 3 HaTCKOH Ta- 
okhoh nacTH Pocchh. CoBpeMeHHbie (j)H 3 HKO-reorpa(j)HHecKHe oco 6 chhocth 3 anaAHOH 
Ch 6 hph, TaK >Ke KaK h HCTopra ee (JiopMHpoBaHra, onpeAejniioT ee pacTHTejibHbiH no- 
KpoB Ha MaKpoypoBHe. 
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TABJ1MUA 1 

KjiHMaTHHecKHe pa3JiH4HH npHpo^Hbix 30H 3ana^HOH Ch6hph (no: Me3eHeB, KapHaueBHH, 1969) 


JOiHMaTHHecKHH noKa3aiejib 

3ohm 

TyHapoBaa 

TaexcHaa 

cTenHaa 

Tenjiopecypcbi KJiHMaTa, KKaji/(cM 2 b roa) 

27 

34.5 

47.4 

OcaaKH 3a BereTaunoHHbiH nepnoa, mm 

220 

260-325 

140-170 

06mee yBaaxcueHHe 3a roa, mm 


630-770 

290-320 

MaxcHMaabHO B03Mox<Hoe ncnapeHHe 3a roa, mm 

450 

520-630 

770-820 


AHajiH3 npHpoAHbix (fmicropoB, onpeaejDnoiAHx 3Aecb pacTHTejitHtm noKpoB Tae^c- 
hoh 30hbi (xapaKTep KJiHMaTa, TeMnepaTypHtiH pe^cHM, HajiHHHe bchhoh Mep3Jicm>i, 
rHApoTepMHHecKHe noKa3aTejiH h ap.), noKa3biBaeT hx 3HaHHTejii>Hi>ie H3MeHeHra c 
ceBepa Ha ior BCJieacTBHe Gojibhioh npoTJDKeHHOcra paBHHHbi b MepHAHOHajiBHOM Ha- 
npaBjieHHH (Ta6ji. 1, 2). Kan cjieacTBHe, b npeaejiax 3anaAHO-CH6HpcKoro peraoHa Ha- 


TABJ1HUA 2 

KjiHMaTHHecKHe aaHHbie MeTeocTaHiWH, 
pacnojioxeHHBix b aoaHHax pex tbokhom 3ohm h b6jih3H hhx 


No CTaH¬ 
UHH Ha 
pncyHKe 


OcaaKH, MM 


CyMMa 

T° B03ayxa 
Bbiuie +10° 

BereTa- 

Hncao 

MecTonoaoxceHHe 

S roa 

XI—III 

IV-X 

3a BereTa- 

UHOHHblH 

nepnoa 

T° cpea. 
3a roa 

UHOH- 
Hbift ne- 
pHoa 

aHen c T° 

B03ayxa 
Bbiuie +10° 


JlecoTyH^pa 


1 

HaabiM 

434 

98 

334 

235 

-6.6 

855 

VI-IX 

2 

Hhxchhh Ta3 

422 

93 

329 

236 

-7.9 

906 

VI-IX 

3 

Hhxchhh EHHcen 

506 

141 

365 

249 

-7.9 

951 

VI-IX 


CeBepHan Tanra 


4 

Mexcaypeube 

426 

100 

326 

232 

-3.9 

1156 

VI-IX 

5 

Hpokhhh 06b 

407 

95 

312 

257 

-3.1 

1260 

VI-IX 

6 

Mexcaypeube 

431 

95 

336 

232 

-5.3 

1055 

VI-IX 

7 

CpeaHHH Ta3 

472 

104 

368 

264 

-6.1 

1080 

VI-IX 

8 

CpeaHHM EHHcen 

517 

140 

377 

426 

-6.4 

1076 

VI-IX 


CpeaHHH Tanra 


9 

Mexcaypeube 

437 

105 

332 

233 

-2.4 

1296 

V-IX 

10 

CpeaHHH 06b 

509 

123 

386 

312 

-3.1 

1361 

V-IX 

11 

Thm 

523 

121 

402 

331 

-2.8 

1420 

V-IX 


lOxcHan Tanra 


12 

Mexcaypeube 

446 

89 

357 

335 

-1.0 

1622 

V-IX 

13 

Hhxchhh HpTbim 

445 

98 

347 

278 

-0.9 

1650 

V-IX 

14 

Mexcaypeube 

511 

148 

363 

291 

-1.7 

1676 

V-IX 

15 

BepxHHH EiiHceH 

460 

125 

335 

273 

-0.8 

1640 

V-IX 


noaTaftra 


16 

BepXHHH HpTbILU 

444 

96 

348 

292 

-1.10 

1719 

V-IX 

17 

BepxHHH 06b 

415 

99 

316 

253 

-0.7 

1780 

V-IX 


63 

66 

67 


83 

87 

75 

76 
74 


92 

91 

94 


105 
108 
109 

106 


113 

115 


npHMenaHHe. B TaOanuy soman KjiHMaTHHecKHe noKa3aiejiH MeTeocTaH uhh, pacnoaoxceHHbix b aoaHHax peK 
TaexcHOH 30Hbi h B3HTbie H3 6a3bi jiaHHbix, co3iiaHHOH b nporpaMMe Access. J\j\n cpaBHeHHH npHBeaeHbi Taioxe aaHHbie 
HeKOTopbix MeTeocraHiiHH, pacnojioxceHHbix b Mexcaypeubax. MecTOHaxoxcaeHHe CTaHUHH noKa3aHo Ha pncyHKe. 
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— /- 2 - 3 .. 4 A 5 

CxeMa ncwoHaJitHoro flejieHHH TaexcHOH 30 he>i 3ana#HOH Ch6hph h MecTOHaxoxc/ieHHe peHHbix aojihh b 

ee npe^ejiax. 

1 — rpaHHiia TaeacHOH 30Hbi 3ana^HOH Ch6hph, 2 — rpaHHUbi no^30H. noj30Hbi: I — JiecoiyHApa, II — ceBepHaa Taw- 
ra, III — cpeflHaa Tafira, IV — K»KHaa Tafira, V — no,n,Tafira; 3 — rpaHHpa nofiMbi, 4 — rpaHHua bchhoh Mep3JiOTbi, 5 — 
MeTeocTaHUHH, AaHHbie KOTopbix Hcnojib30Banbi b CTaTbe (cm. TaSa. 2). 


6jiioAaeTca xoporno Bbipa^ceHHaa 30HajibH0CTb, b tom HHCJie h b pacraTejibHOM noKpo- 
Be (3 ohbi h THnbi ikmichocth..., 1999a, 6); o6mhho BbiAejunoTca TyHApoBaa, TaoicHa^i 
h CTermaa 30Hbi. B CTaTbe paccMaTpHBaerai TeppHTopna Tae^cHOH 30Hbi, b tom hhcjic 
paHOHbi JiecoTyHApbi (Ha ceBepe) h noATaHra (Ha lore), r^e b AOJiHHax peK (f>opMHpyeTc;i 
pacTHTejibHOCTb c ynacTHeM Tae^cHbix ojicmchtob. 3oHajibHbie KJiHMaTHnecKHe oco6eH- 
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hocth, a TaioKe KUHMaTHHecKHe xapaKTepHCTHKH HaH6ojiee KpynHbix peHHbix aojihh 
npHBeAeHbi b Ta6ji. 1 h 2. MeTeocTamjHH, Aamibie KOTopbix Hcnojib30BaHbi b Ta6u. 2, 
yKa3aHbi Ha pHcyHKe. 


HCTOpHH (J)OpMHpOBaHIIH peHHbIX AOJIHH 

B cTpyKTypHO-TeKTOHHnecKOM OTHomeHHH 3anaAHa*[ Ch6hpb npeACTaBJHieT co6oh 
anHrepuHHCKyio njiHTy c aoiopckhm (jiyHAaMeHTOM. KoHTHHeHTajibHoe pa3BHTHe perao- 
Ha Hanajiocb c ojmroijeHa (Mop(j)ocTpyKTypHbiH aHajiH3..., 1979; PacTHTejibHHH no- 
KpoB..., 1985), Kor^a npoHcxoAHJiH «3KcnaHcmi» peHHbix apTepHH Ha ocBo6oAHBiiiHec;i 
ot Mop^t TeppHTopHH h CBH3aHHoe c 3thm HiHpoKoe pa3BHTHe npoijeccoB OCaAKOHaKOn- 
jieHH z h pejibe(f)oo6pa30BaHH^[, 3po3HOHHO-aKKyMyji*iTHBHa;i AeflTejibHOCTb h 03epHa*[ 
aKKyMyjwijHJL B ojmroijeHe h njmoijeHe b ijeHTpajibHbix h iokhbix paHOHax 3anaAHOH 
Ch6hph npeoGjia^ajiH npoijeccbi TeKTOHHHecKHX norpy^ceHHH, npepbiBaBHinxc^ CTa- 
6HJIbHbIMH yCJIOBMMH. IIpOHCXOAHJIH HeOAHOKpaTHbie H3MeHeHHfl (j)H3HKO-reorpa(j)H- 
qecKHX ycjiOBHH (cMeHa 6ojiee h MeHee BJia^Hbix nepnoAOB, nepnoAOB aKTHBH3au,HH 
h 3aTyxaHHa 3po3hohhoh Ae^TejibHocTH, TeKTOHHHecKHX abh^cchhh). PeHHbie apTepHH 
Tor^a HMejiH thhhhho paBHHHHbiH xapaKTep. OOhjhmh ocoGchhocdimh peHHOH cncTe- 
Mbi 6bijih cjia6aa Bpe3aHHOCTb pyceji, oOHJine 03epHbix OacceifriOB, HajiHHHe 3aMKHyrbix 
peHHbix 6acceHHOB, BnaAaBiimx b H30JiHpoBaHHbie 03epHbie kotjiobhhbi. 

Ha py6e>ice njmoijeHOBoro h njieHCTOu,eHOBoro nepnoAOB npoH3omjiH cymecTBeH- 
Hbie H3MeHeHra Been najieoreorpa(f)HHecKOH o6cTaHOBKH. YpoBeHb noiwpHoro 6ac- 
ceiiHa noHH3HJic^[, ero OeperoBaa jihhha 6biJia Ha 300—400 m HH^ce coBpeMeHHOH, hto 
oOycjiOBHJio aKTHBH3au,Hio 3po3HOHHOH Ae^TejibHOCTH. PeHHa^t ceTb b Oacceifrie 06h 
h HpTbima HMena y^ce MHoro o6mero c coBpeMeHHOH. Bojibrna^t nacTb KpynHbix co- 
BpeMeHHbix aojihh OacceiiHOB 06h h HpTbima HacjieAyeT aojikhm, BbipaOoTaHHbie b to 
BpeMa. 

B TeneHHe paHHe-cpeAHenjieHCTOijeHOBoro 3Tana nponcxoAHJiH ycTOHHHBbie h ajih- 
TejibHbie onycxaHmi paBHHHbi h mejib(J)a. 3to npHBejio k noBbimeHHio ypoBHfl noiwpHO- 
ro Oacceima, 3aTonjieHHio orpoMHbix npocTpaHCTB mejib(|)a h npoHHKHOBeHHio Mopcicnx 
boa b npeAejibi cyiim no peHHbiM aojihh aM. B pe3yjibTaTe no BceMy Oacceimy 06h h 
EHHcea rocnoACTBOBajiH y^ce He npoijeccbi Bpe3amDi, a npoijeccbi aKKyMyjnmHH h 6oko- 
boto Ojiy^cAaHH^t pyceji, BbipaOaTbiBajmcb nmpoKHe h Majio Bpe3aHHbie aojihhbi. Pem>e(j) 
Been 3anaAHon Ch6hph cTan MeHee pacnjieHeHHbiM. Bojibmoe BjimiHHe Ha pejibe(j) oxa- 
3ajm Tax^ce jieAHHKOBbie noKpoBbi AeMbJiHOBCKoro h caMapcxoro ojieAeHeHHH. 

B no3AHenneHCTOAeHOBO-rojiou,eHOBoe BpeMJi c(j)opMHpoBajiacb coBpeMemiafl pen- 
Ha^t ceTb 3anaAHon Ch6hph, b tom HHCJie eAHHaa penHa;i CHCTeMa 06 h h Hprama. 

TaKHM o6pa30M, b coBpeMeHHOM pejibe(f)e Me>KAypeHHbix npocTpaHCTB ijeHTpajib- 
hoh Hacra 3anaAHon Ch6hph npeoOjiaAaioT aKKyMyjniTHBHbie paBHHHbi, cjio^ceHHbie 
pbixubiMH neTBepTHHHbiMH OTJio^ceHH^MH pa3JiHHHoro MexaHHHecKoro cocTaBa. A6co- 
jiiOTHbie BbicoTbi Mecraocra pa3JiHHaiOTCfl jiHmb Ha 100 m, TOJibKO Ha lore BbipaxceHbi 
CTpyKTypHO-AeHyAau,HOHHbie iuiaTO, rAe 3Ta pa3HHija AOcraraeT 300 m (BacioraHCKoe, 
IIpHoOcKoe h AP-)- Cneu,H(J)HHecKa^[ nepTa 3anaAHOH Ch6hph — Hpe3BbinaHHO 6onbmaa 
3a60JI0HeHH0CTb TeppHTOpHH (B CpeAHeM OKOJIO 50 %), CBfl3aHHaJI C yCTOHHHBOH TeH- 
AeHUHeH K OnyCKaHHIO H CJiaOOH ApeHHpOBaHHOCTbK) 60 JIbIHHHCTBa MeCTOOOHTaHHH. 

fljiz 3anaAHon Ch6hph xapaKTepHbi TaK^ce Majibie npoAOJibHbie yKJiOHbi pex. Bojib- 
mHHCTBO pex 3Aecb npoTexaeT b TOJime pbixjibix ocaAOHHbix OTjio^ceHHH. C 3thm cb^- 
3aHO (J)opMHpoBaHHe noHMeHHbix Teppac, HHorAa Hpe3BbinaHHO mHpoKHX, H3 MomHoro 
ajuiiOBmi. CaMaa iimpoKaa noiiMa — Ha hh^chch 06h b paiioHe noc. Bepe30BO (ao 65 km). 
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CipoeHHe aojihh pen Ha 6ojibihom npoTJDKeHHH acHMMeTpHHHoe: npaBbrn 6eper Kpy- 

TOH H BBICOKHH, o6bIHHO nOflMblBaeMblH, JieBBIH - nOJIOrHH H OTAeneHHblH ot pycjia 

noHMOH h TeppacaMH. ^ojihhbi HpTbima h EHHcea acHMMeTpHHHbi npaKTHnecKH no 
Been AJiHHe, AOJiHHa 06 h — HH^ce BnaAeHHfl HpTbima. Ehhccio, 06h h mhothm ApyrHM 
peKaM 3anaAHOH Cn6npH cbohctbchho neTKOBHAHoe cTpoeHHe (nepeAOBaHHe pacnm- 
peHHbix h cy^ceHHbix ynacTKOB). npeoGjia^aiomee HanpaBjieHHe TeneHra 6ojibmen nac- 
th pex — cy6MepHAHOHajibHoe h cy6mnpoTHoe, MapKnpyiomee npocrapaHHe tcktohh- 
necKHX cTpyKTyp. Hohmbi 06h h Hprama yHHKajibHbi no cbohm pa3MepaM n hckjiiohh- 

TejibHon AOJironoeMHOCTH. 

fljiHHa 06n ot cjihjihidi Ehh c KaTyHbio — 3650 km (BMecTe c KaTyHbio 4345 km), 
BOAOc6opHbin 6accenH cocTaBiweT 2867 Tbic. km. 2 rjiy6nHbi b HH30Bbe AOcraraioT 40 — 
50 m. He6ojibmon npoAOJibHbiH yioioH, mhofoboahoctb 06n n pbixjibie otjiojkchhji, cjia- 
raiomne ee AOJiHHy, o6ycjiOBJiHBaiOT pa3BHTne mnpoKon noiiMbi (ao 50—60 km) c 6ojib- 
muM KOJinnecTBOM 03ep, CTapnu; n 3a6ojiOHeHHbix nomoKeHHH. Hpram — Han6ojiee 
KpynHbin npnTOK 06n, ero AAHHa (BMecTe c HepHbiM HpTbimoM) — 4248 km, a boaoc6op- 
Hbin 6accenH 3aHHMaeT 1520 tbic. km. 2 BMecTe ohh o6pa3yiOT eAHHyio cncTeMy. 06e pe- 
kh HannHaiOTC^t b ropax, ho b npeAeJiax 3anaAHon Cn6npn ohh npHo6peTaioT Hepra 
ranHHHbix paBHHHHbix peK h o6pa3yioT pa3BeTBjieHHyio h rycTyio penHyio ceTb H3 pyxa- 
bob h npHTOKOB. B AOJiHHe 06h BbiAeiweTCfl 4 Teppacbi, Mop(j)OJiorHHecKH xopomo Bbipa- 
jkchbi 1 h 2-5i HaAnoHMeHHbie Teppacbi. B hhjkhcm TenemiH 06h noBepxHOCTb Bcex Tep- 
pac BHAOH3MeHeHa Mep3JiOTHbiMH ^opMaMH (6yrpbi irynemM, TepMOKapcTOBbie 3anaAHHbi). 

CxoAHoe c 06bio CTpoeHHe HMeeT h AOJiHHa HpTbima. Ha 3HamiTejibHOM npoTJDKe- 
hhh (ot CeMHnanaTHHCKa ao OMCKa) OHa Bpe3aHa cjia6o npn Gojibhioh mnpHHe (aocst- 
kh KHJiOMeTpoB). Teppacbi b pejibe(j)e Taioxe AHtfxjiepeHijHpoBaHbi cjia6o, Ha hx noBepx- 
hocth BCTpenaioTC^ oojiOBbie rpHBbi. THApojiorHHecKHH pe)KHM 06h h Hprama onpe- 
AejiaeTca AJiHTejibHbiMH BeceHHe-jieTHHMH hojioboabjimh. ^ojihhbi 6ojiee MejiKHX peK 
3anaAHOH Ch6hph (HaAMMa, nypa, Ta3a) h Apyrne Majio OTJiHnaioTCJi no reojioro-reo- 
MOp(J)OJIOTHHeCKOMy CTpOeHHIO OT 06h. HCKJIIOHeHHeM ABJUieTCJI JIHmb BepXHJDI naCTb 
AOJiHHbi Ta3a, TAe rjiy6HHa Bpe3a 3HaHHTejibHaa, a AOJiHHa y3Ka*[. 

B CBoeM coBpeMeHHOM BHAe AOJiHHa EHHce^t cjiomuiacb b nocjiejieAHHKOBbe, ee 
npoT^^ceHHOCTb cocTaBjraeT 4092 km; njiomaAB Oacceima Ehhccji — 2580 tbic. km. 2 
Oh Ha 3HaHHTejibHOM npoTJDKeHHH npoTeKaeT baojib rjiy6HHHoro EHHcencKoro pa3Jio- 
Ma. Kpaii Ch6hpckoh miaT(j)opMbi bbicoko npnnoAHHT HaA hh3khmh paBHHHaMH 3anaA- 
ho-Ch6hpckoh njiHTbi, h npaBbrn KopeHHOH 6eper Ehhccji bbicokhh h KpyTOH. Jle- 
bbih >Ke 6eper aojihhbi hh3khh h nojiorHH. 3to ;iBJUieTc;i npHHHHOH pe3KOH acHMMeTpHH 
6acceiiHa peKH: npaBo6epe>KHa;i nacTb nonra b 6 pa3 6ojibme jieBo6epe^CHOH h o6jiaAaeT 
xopomo pa3BHTOH penHOH ceTbio, jieBo6epe^cHbie npHTOKH He6ojibmHe h cjia6o Bpe- 
3aHHbie. XapaKTepHO HepeAOBamie cy^ceHHbix h pacmnpeHHbix OTpe3KOB aojihhbi, nac- 
to HMeioiAHx pa3Hoe KOJiHHecTBO Teppac. HMeeT 3HaneHHe h to, hto AOJiHHa Ehhccji 
nepeKpbiBajiacb jieAHHKOBbiMH noKpoBaMH, nero He nponcxoAHJio c 06bio h HpramoM. 
B HacTOJimee BpeMJi Ehhcch h ero npaBo6epe>KHbie («cpeAHecH6HpcKHe») npHTOKH xa- 
paKTepH3yioTCJi npeHMymecTBeHHO HHTeHCHBHbiM Bpe3aHHeM, a b hh3khx jieBo6epe>K- 
hbix AOJiHHax npeo6jiaAaeT aKKyMyjwijHJL 


XapaKTepHCTHKa nOHMeHHOH pacTHTejibHOCTH 

AHajiH3 nOHMeHHOH pacTHTejibHOCTH TaKoro 6ojibmoro perHOHa, KaK 3anaAHaa Ch- 
6npb, MOJKeT npOBOAHTbC^ TOJlbKO Ha OCHOBe MHOrOHHCJieHHBIX HCCJieAOBaHHH pa3HbIX 
cneunajiHCTOB, nenaTHbix h KapTorpacjmnecKHX hctohhhkob, Kacaioiunxca KaK pacra- 
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TeJibHoro noxpoBa, TaK h (fmopbi, 4)HToreorpa(])HH h Apyrnx ahcu.hiijihh. CymecTByeT 
flOCTaTOHHOe KOJIHHeCTBO KapTOrpa4)HHeCKHX H JIHTepaTypHbIX HCTOHHHXOB o pacra- 
TejibHOM noKpoBe h ero cb^3h c ycjiOBH^MH cpe^bi b AOJiHHax pex: Bceii 3anaAHOH Ch- 
6npH (KapTa pacraTejibHOCTH 3anaAHO-Cii6HpcKOH paBHHHbi, 1976; PacTHTejibHbiH no- 
KpoB 3anaAHO-CH6HpcKOH paBHHHbi, 1985), 06 h h HpTbima (MaxcHMOB, HHKOJiaeB, 
1963; PoAHflHCKafl, 1969; TapaH, flbiMHHa, 1990; Hjibmia, 1984, 1997; MajibijeBa, 2000 
h AP-)> EHHce^t (Homokohob, 1959a, 6; 1962; h AP-)> P eK Sacceima Kapcxoro Mops 
(IIotokhh, 1999; Thtob, Hotoxhh, 2001), Apyrnx 6onee mcjixhx pex (PacTHTejibHbiH 
noKpoB..., 1985 h Ap.)* 3™ pa6oTbi nocjiy>xHJiH ochoboh ajui xapaxTepHCTHXH h aHa- 
jiH3a pacraTejibHOCTH 3anaAHOCH6HpcKHx noiiM, b nepByio onepeAb c (f)HT03xojiorHHe- 
ckoh tohxh 3peHHJi. Bonpocbi 30HajibHOCTH pex 3anaAHOH Ch6hph pa36HpaiOTCJi mho- 
thmh H3 npHBeAeHHbix aBTopoB, HanpHMep, 30HajibHOCTb Tax hjih HHane npojiBjuieTCJi Ha 
xapTax (cm. Bbirne). OAHaxo Tpe6yeTca 6ojiee noApo6Hoe h cHCTeMaTH3HpoBaHHoe bbi- 
ABJieHHe 30HajibHbix 3axoHOMepHOCTeH noiiM 3anaAHOCH6HpcxHX pex. B npHBeAeHHOM 
HH^ce onHcaHHH noHMeHHOH pacraTejibHOCTH 3anaAHOH Ch6hph cyMMHpoBaHbi h bbi- 
cTpoeHbi no 30HajibHOMy npH3Haxy HMeBimiecji y aBTopa nenaTHbie h HHbie MaTepnajibi. 

IIoHMbi b npe^ejiax jiecoTyHApbi 

CaMbie ceBepHbie ynacTXH peHHbix aojihh pacnojio>xeHbi b npe^ejiax TyHApoBOH 

30HbI H JieCOTyHApbl B AeJIbTe H HH30BBJIX 06h, OTAeJIbHbIMH ynaCTXaMH- B HH30BBJIX 

EHHce^t, Ilypa h Ta3a, Ha^biMa, mcjixhx pex TyHApoBOH 30Hbi. 

HH3xne ypoBHH noiiMbi 3aHJiTbi copoBbiMH JiyraMH {Arctophila fulva, Equisetum flu- 
viatile , Carex aquatilis). 

CpeAHHe ypOBHH-XyCTapHHXOBO-pa3HOTpaBHO-3JiaXOBbie C peAKOH JIHCTBeHHHU,eH 

{Larix sibirica ), c xopomo pa3BHTbiM xycTapHHxoBbiM apycoM {Duschekia fruticosa, Sa- 
lix hastata, S. phylicifolia, Juniperus sibirica , Betula nana). Pa3H0TpaBH0-3Jiax0BbiH no- 
xpoB rycTOH h bbicoxhh: Alopecuruspratensis , Poa sublanata , Festuca ovina, Veratrum 
lobelianum , Equisetum fluviatile h Ap. 

BbicoxHe ypoBHH — oto CTapbie ynacTXH npHTeppacHOH noiiMbi, cxjiohbi h 6pobxh 
nepBOH HaAnoHMeHHOH Teppacbi. JlncTBeHHHHHbie peAKOJiecbJi 15—17 m, b xycTapHH- 
xobom Jipyce npeo6jiaAaiOT epHHX h xycTapHHXOBbie hbbi {Betula nana , Salix hastata , 
S. phylicifolia ), MeHbine ojibxh {Duschekia fruticosa) h MO>x>xeBejibHHxa {Juniperus sibi¬ 
rica). B TpaBAHO-xycTapHHHXOBOM Jipyce ocHOBHyio pojib HrpaiOT Vaccinium uligi- 
nosum, Rubus arcticus , MeHbine Festuca ovina , Equisetum pratense h Ap. XapaxTepHO 
o6HJiHe 3ejieHbix mxob {Hylocomium splendens , Drepanocladus uncinatus , Pleurozium 
schreberi, Polytrichum commune). Ha Ta3e h nype OTMenaeTCJi 3HaHHTejibHaji npHMecb 
6epe3bi, ejiH b ApeBecHOM Jipyce h xopomee pa3BHrae xycTapHHxoBoro Jipyca c oGhjihcm 
Duschekia fruticosa. 

noiiMbi b npeA^Jiax ceBepHOH TaiirH 

flojiHHa p. 06h bm me noc. Eepe30BO nepexoAHT b npeAejibi ceBepHOH Tafirn. 

npH IUHpHHe 10-45 XM OHa OTJIHHaeTCfl 60JIBHIHM XOJIHHeCTBOM npOTOX H pyxaBOB. 

CoOTBeTCTBeHHO XapaXTep nOHMbl npOTOHHO-OCTpOBHOH, H3-3a Hero nOHTH CTepTbl pa3- 
jiHHHfl Me^Ay npHpycnoBOH, AeHTpajibHOH h npHTeppacHOH noiiMOH h 6ojibmee 3Hane- 
HHe npHo6peTaeT ACJieHHe Ha oxojiorHHecxHe ypoBHH, 3aBHC^mHe ot pejibe(j)a h peaoiMa 
noeMHOcra. 

HH3xne ypoBHH aojihhbi 3aHJiTbi o6niHpHbiMH, HHorAa a o Hecxojibxnx cotch xm 2 , co- 
poBbiMH noHHxceHHAMH. OTHOCHTejibHaa BbicoTa HaA cpeAHeii MHorojieTHeii Me>xem>io 
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cocTaBJDieT Bcero 2 — 3.5 m, no3TOMy 3 th ynacTKH 3ajiHBaioTc;i Ha OTHTejiBHBiH cpox, 

AO 80-100 AHeH. Copbl HaCTO nOHTH JIHHieHbl paCTHTeJIBHOCTH H 3aHflTH pa3pe^eHHBI- 

mh rpynnHpoBKaMH copoBoro pa3HOTpaBbii h 3JiaKOB ( Arctophila fulva, Eleocharis aci- 
cularis, E. palustris, Beckmannia eruciformis), ho o6bihho 3to Bnojme coMKHyraji copo- 
Ban jiyroBan pacraTejibHOCTb — apKTO(j)HJiOBbie, OeKMaHHeBbie, nojieBHijeBbie ( Agrostis 
stolonifera ) cooOmecTBa. IIojieBHijeBbie Jiyra 3aHHMaioT HanGojibHiHe miomaAH h HMe- 
K)T ryCTOH HeBbICOKHH TpaBflHOH nOKpOB, TAe KpOMe nOJieBHAbl B He 60 JIbIH 0 M KOJIHHeCT- 
Be npHcyTCTByiOT Beckmannia eruciformis, Equisetum fluviatile, Stachys palustris, Ra¬ 
nunculus acris, Rorippa sylvestris, Galium palustre, Ptarmica vulgaris, Inula britannica, 
Alisma plantago-aquatica, Myosotis palustris. HajiHHHe copoBbix jiyroB, KOTopbie Ha- 
HHHaioT npeoOjiaAaTb io>KHee nojnipHoro Kpyra, JiBjnieTCJi xapaicrepHOH ocoOchhoctbio 
peHHbix noHM ceBepHOH Tanra. 

CpeAHHH ypoBeHb pacnojio^ceH b 3.5 — 5 m HaA mokchbio, AJiHTejibHOCTb ero 3ajiH- 
BaHH5 — 70—75 Anew. K 3TOMy ypoBHio othochtcji nojiorae ckjiohbi k copoBbiM no- 
HHMteHMM, HJIH nJIOCKHe rpHBbl BAOJIb MeJIKHX npOTOKOB, HJIH HHJKHHe HaCTH BbICOKHX 
npHpycjiOBbix rpHB, 3aHJiTbie ocokobbimh h bchhhkobbimh jiyraMH h mcjikombh^kobbimh 
3apocji^MH. IJeHTpajibHafl accoAHaijiDi 3Toro BbicoTHoro pnAa — BOAHOOcoKOBan ( Carex 
aquatilis). Kohkh bbicotoh okojio 30 cm h AHaMeTpoM 20 cm 3aHHMaiOT okojio 1/3 njio- 
maAH. KpoMe ocokh cahhhhho BCTpenaiOTCJi Galium palustre, Cardamine pratensis, 
Agrostis stolonifera. BeHHHKOBbie Jiyra, Ha KOTopbix npeo6jiaAaiOT Calamagrostis 
langsdorffii, Carex aquatilis h Poa pratensis , hcckojibko 6ojiee pa3HOo6pa3Hbi no bhao- 
BOMy cocTaBy. MeHee urnpoKO, ho AOCTaTOHHO pacnpocTpaHeHbi 6ecKOHKapHbie mjitjih- 
KOBO-BeHHHKOBbie h KaHapeeHHHKOBO-BeHHHKOBbie Jiyra (Calamagrostis langsdorffii, 
Poa palustris, P. pratensis, Phalaroides arundinacea ), KOTopbie nepeAyiOTCJi c rpynna- 
mh KycTapHHKOBbix hb {Salix viminalis, S. cinerea). CnjioniHbie MaccHBbi JiyroB cpeAHe- 
ro ypoBHH BCTpenaioTc^ aobojibho peAKO, 6ojiee xapaKTepHO hx coneTaHHe c copoBbiMH 
nOHH5KeHHHMH. 

fljiz rpHBHCTOH nOHMbl BAOJIb OCHOBHOrO pyCJia H OOJIBHIHX npOTOK XapaKTepeH 
pnA pa3HOTpaBHO-3JiaKOBbix JiyroB h hbhukob b coneTamiH c ocokobbimh JiyraMH no- 
HH^ceHHH. HanajibHoe 3 bcho — pa3HOTpaBHO-3JiaKOBbie nojiHAOMHHaHTHbie Jiyra ( Cala¬ 
magrostis langsdorffii, Poa palustris, P. pratensis, Alopecurus pratensis, Beckman¬ 
nia eruciformis, Agrostis gigantea, Phalaroides arundinacea). Ohh hbjuiiotcji nepe- 
xoahbimh k JiyraM Bbicoxoro ypOBHfl. 

Bbicokhh ypoBeHb — 3 to npHpycjioBbie Bajibi baojib 6ojibihhx npoTOK, BepxHHe 
HaCTH BbICOKHX rpHB. CpeAHHe BbICOTbl npeBBIHiaiOT 5 M HaA MOKCHHBIM ypoBHeM H 3a- 
jiHBaioTc^ noHTH e^ceroAHO, ho Ha 25 — 40 ah. YnacTKH Bbicoxoro ypoBini 3aHHMaioT 
BecbMa MajieHbKyio rniomaAt. BeHHHKOBbie (Calamagrostis langsdorffii) h oco6chho 
MHTJ iHKOBbie {Poa palustris, P. pratensis) Jiyra nacTO HepeAyiOTCn c aobojibho rycTbiMH 
HBHUKaMH (KycTapHHKH Salix viminalis h S. cinerea) 2 — 3 m bbic. ILiockhc BepniHHbi 

rpHB 3aHJITbI BCHHHKOBBIMH HBHJIKaMH napKOBOrO THna, KttKHee-KaHapeeHHHKOBBIMH 

HBHHKaMH. HHorAa Ha BepniHHax bbicokhx rpHB pacnojiaraioTCJi HBOBbie {Salix vimi¬ 
nalis, S. alba) h 6epe30Bbie TpaBUHbie Jieca. Jleca jiHCTBeHHbie, xbohhbic h CMemaH- 
Hbie oneHb peAKH h BCTpenaioTCJi Ha ocraHijax HaAnoHMeHHBix Teppac cpeAH noiiMbi. 
Hx MOJKHO CHHTaTb nOTCHIJHaJIbHOH 3aKJHOHHTeJIbHOH CTBAHeH AaHHOH nOHMeHHOH cyx- 
AeccHH (cepHH) (PacTHTejibHbiH noKpoB..., 1985, c. 189). 3 accb HapnAy c 6pycHHKOH, 
6aryjibHHKOM o6bihhbi Mentha arvensis, Lactuca sibirica, Galium boreale, Veronica 
longifolia, 3axoA^mne H3 penHOH aojihhbi. 

no ceBepHbiM npHTOKaM 06 h, a TaioKe b hhjkhcm h cpeAHeM TeneHHH HaAMMa, Uy- 
pa, Ta3a, B HH30BBHX EHHCeH pa3BHT KyCTapHHKOBO-XBOHHBIH p^A AOJIHHHbIX coo6- 
mecTB c Picea obovata, Larix sibirica, L. gmelinii. 
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HanajibHOH cTa^neH pa3BHTHH p^a hbjdiiotcji apKTO<})HJiOBbie h ocokobbic nyra hh 3- 
Koro ypoBHH, ho ohh 3aHHMaiOT oneHb ManeHbKHe iwomaAH baojib pycen. 

Ha cpe^HHX ypoBHax npeo6jiaAaiOT hbhhkh (icycTapHHKOBbie bham: Salix phylici- 
folia, S. lanata, S. viminalis), JiaHrcAop(J)OBeHHHKOBbie h pa3HOTpaBHO-3JiaKOBbie coo6- 
mecTBa. 

BoJiee BbICOKHe ypOBHH 3aH5ITbI MeJIKOJIHCTBeHHbIMH (HB0B0-6epe30BbIMH h 6epe- 
30 bbimh) JiecaMH c Betula pendula , Salix viminalis, S. alba , c o6iuineM KycTapHHKOB 
(Rosa acicularis, Duschekia fruticosa, Sorbus sibirica, Stf/zx phylicifolia). B TpaBUHOM 
jipyce rocnoACTByiOT Calamagrostis langsdorffii, Poa palustris, P. pratensis, MQ30- 
<j)HTHoe pa3HOTpaBbe: Ranunculus acris, Galium boreale, Veronica longifolia, Viola 
epipsila h Ap. 

3aKJiiOHHTejibHa^[ CTaAHU 3Toro pjma — cy6ioiHMaKCOBbie CMemaHHbie, tcmho- h 
CBeTjioxBOHHbie Jieca. Ha rjiHHHCTbix OTJio^ceHH^x oto 6epe30B0-eji0Bbie h ejiOBbie Tpa- 
B^HO-3ejieHOMoniHbie Jieca, Ha Jienoix noHBax — 6epe30B0-JiHCTBeHHHHHbie h jihctbch- 
HHHHbie. Be3Ae xapaKTepHO npeo6jiaAaHHe b noAAecKe ojibxh. B TpaBUHOM noKpoBe 
o6hjihc Tae^cHbix bhaob — Vaccinium vitis-idaea, Gymnocarpium dryopteris, Trienta- 
lis europaea, Viola epipsila. BjiHUHHe noeMHOCTH eme coxpamieTCJi, o hqm roBopHT yna- 
crae b coo6mecTBax Calamagrostis langsdorffii, Geranium sylvaticum, Anemonidium 
dichotomum, Aconitum septentrionale. 

noHMbi b npeAeJiax cpeAHen TafirH 

CpeAHeTae^cHbie paabi noHMemibix coo6mecTB pacnojiaraKrrcn b hh^chcm TeneHHH 
06 h Ha ynacTKe Bepe30B0—XaHTbi-MaHCHHCK. noHMa 3Toro ynacTKa TaioKe npoTon- 
HO-OCTpOBHafl, HO npOTOK H pyKaBOB 3HaHHTeJIbHO MeHbHie. 

Hh3khc ypoBHH AOJH’onoeMHbie, e^ceroAHO 3ajiHBaiOTc;i Ha 1—3 Mec h 3aH5iTbi co- 
pOBOH paCTHTeJIbHOCTbK) H KOHKOBaTbIMH OCOKOBbIMH H BeHHHKOBbIMH JiyraMH. XOTH 
copoBbie ynacTKH 3Aecb pacnpocTpaHeHbi nmpoKO, ho b otjihhhc ot 6ojiee ceBepHo- 
ro ynacTKa p. 06h ohh He hmciot 6ojibHiHx pa3MepoB. OAHaKo a6cojuoTHo npeo6jia- 
AaiOT ocTpoocoKOBO-BeHHHKOBbie ( Carex acuta, Calamagrostis neglecta), octpoocoko- 
BO-KaHapeeHHHKOBbie (Phalaroides arundinacea) h BeHHHHKOBO-KaHapeeHHHKOBbie 
jiyra. 

CpeAHHH ypoBeHb HMeeT bbicotbi 6 — 7 m HaA cpeAHen mokchbio h 3ajiHBaeTCn Ha 
1.5—2 Mec pa3 b 4 roAa. OcHOBHbie pacTHTejibHbie cooGmecTBa — Jiyra HacTOumHe h 
6ojiOTHCTbie h 3apocjiH KycTapHHKOB. npeo6jiaAaiOT bchhhk ( Calamagrostis langsdorf¬ 
fii) h KaHapeenHHK (Phalaroides arundinacea), Apyrnx bhaob Majio. Hncrae JiaHrcAop- 
(J)OBeHHHKOBbie Jiyra no BepniHHaM nepeAyiOTCJi c HBHjncaMH (Salix viminalis, S. pen - 
tandra, S. cinerea). 

BbicoKHe ypoBHH 3ajiHBaiOTCJi pa3 b 7— 8 JieT Ha 1—1.5 HeA h 3aHflTbi mcjikojihct- 
BeHHbiMH h CMemaHHbiMH JiecaMH: HBHUKaMH napKOBoro rana (b ochobhom Salix alba 
c npHMecbio S. cinerea, S. bebbiana, S. lapponum), 6epe30BbiMH JiecaMH (Betula pen¬ 
dula, Salix alba ) c rycTHM KycTapHHKOBbiM noAJiecKOM H3 Rosa majalis, Ribes nig¬ 
rum, Padus avium, Swida alba. He 3aHHMan 6ojibiHHX miomaAeH, ohh hbjuhotcji OHem> 
xapaicrepHbiM ojieMeHTOM noHMemioro JiaHAHiatfnra. Ha ocTamjax mo)kho bhactb Meji- 
KOJIHCTBeHHO-XBOHHbie H XBOHHbie (KeApOBbie H COCHOBbie) C nOHMeHHbIMH OJieMeHTa- 

mh Jieca. 
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IIoHMbi b npeAenax io^choh t a h r h 


IO>KH0Tae)KHi>ie piiAbi noHMeHHbix coo6mecTB nojiynaiOT pacnpocrpaHemie no cpeA- 
h en 06h (XaHTbi-MaHcnncx—napaOejib), ee npraoxaM (Bax, KeMb, HH30Bbn Hynbi- 
Ma), no HH^cHeMy HpTbimy, To6ojiy. 3to HanGojibninn no npoTJDxeHHio 0Tpe30K 06n. 
3Aecb noHMa eme coxpaHneT npoTOHHO-ocTpoBHon xapaxTep, ho noflBJunoTCH ynacTXH 
CerMeHTHO-rpHBHCTOH nOHMbl. 

Hn3Kne ypoBHH (ao 5—7 m ot mokchh) e>xeroAHO 3ajiHBaioTc;i Ha 1.5—3 Mec. Co- 
poBaa pacTHTejibHOCTb HMeeTC^t, ho kojihhcctbo h nnomaAH copoB yMemniaioTC^ BBepx 
no TeneHHK) n cxoa^t Ha hct. E[peo6jiaAaK)T ocTpoocoKOBbie Jiyra {Carex acuta) h xa- 
HapeeHHHKOBbie 6ojiOTHCTbie Jiyra. HacTO^mne Jiyra — xaHapeeHHHxoBO-BenHHXOBbie 
h BenHHKOBbie {Calamagrostis langsdorffii h Calamagrostis epigeios) — no njiomaAH 
ycTynaioT 6 ojiothcthm. 

CpeAHne ypoBHH (7—8 m ot Me>xeHH) 3ajiHBaioTc;i pa3 b 2 —4 roAa Ha cpox ao 
45 ah. 3Aecb pa3H0TpaBH0-3JiaK0Bbie Jiyra nepeMe>xaK)TCJi HBHuxaMH napxoBoro rana 
H3 ApeBOBHAHbix (Salix alba, S. pentandra) h xycrapHHXOBbix {Salix viminalis, S. triand- 
ra) hb. Hbhakh He o6pa3yiOT cnjioniHbix MaccHBOB, AJifl hhx HanOojiee oObineH pa3H0- 
TpaBHO-3JiaKOBbin {Calamagrostis canescens, Poa pratensis, Alopecurus arundinacea) 
h pa3HOTpaBHbm TpaBUHOH npyc. 

BbicoKHe ypoBHH noAHHMaiOTcn Bbirne 8 m HaA MoxeHbio, 3ajiHBaiOTc;i pa3 b 
8—10 JieT Bcero Ha 7—15 Anew h 3amiTbi jiecHon pacTHTejibHOCTbio: hbobbimh, Tonojie- 
BbiMH {Populus nigra c npHMecbio P. alba), 6epe30BbiMH, C0CH0B0-6epe30BbiMH h ejio- 
B0-nHXT0B0-6epe30BbIMH ApeBOCTO^MH C pa3HOTpaBHbIM, KaHapeeHHHKOBbIM, BeHHHKO- 
BbiM TpaB^HbiM noKpoBOM c npHMecbio Rubus saxatilis, Melica nutans. Milium effusum. 
no ocTamiAM BCTpenaioTc^ XBOHHbie Jieca: cocHOBbie 3ejieHOMOHiHbie h OpycHHHHbie Ha 
necnaHbix noHBax, ejiOBO-nHXTOBbie h xeApoBO-nnxTOBbie Ha cyrjiHHHCTbix. 

IIoHMbi b npeAeJiax noATafirH 

noATae^CHbie noiiMbi o6Hapy>xHBaK)T npxo Bbipa^ceHHbie 30HajibHbie nepTbi, Taxne 
xax pa3BHrae CTenHbix (J)HT0U,eH030B Ha BbicoxHX h yAajieHHbix ot pexn rpHBax, rajio- 
(J)HTH3au,H^ cy6cTpaTOB. CyOxjiHMaxcoBon CTaAHen o6bihho hbjuhotcji mcjixojihctbch- 
Hbie cooOiiiecTBa jiecocTenHoro rana — 6epe30Bbie xojiOHHbie Jieca. 

no p. 06 h Ha ynacTxe IIapa6ejib-Ko>xeBHHxoBO, a Taioxe no Hpramy Ha ynacTxe 
L(HHrajibi-BojibmepeHbe ajw hohmchhoh pacTHTejibHOcra mojxho npHBecra cjieAyio- 
mnn p^A cooOiAecTB. 

no OTpHU,aTejibHbiM AJiHTejibHonoeMHbiM (J)opMaM pejibe(f)a ocTpoocoxoBbie Jiyra 
HepeAyiOTCn c 3apocjuiMH Equisetum fluviatile, Scolochloa festucacea u ocoxoBO-xaHa- 
peeHHHxoBbiMH jiyraMH. 

CpeAHHH ypoBeHb 3aTonjuieTCJi Ha 30—60 Anew h 3aHHMaeT OojibniHe njiomaAH. 
B cooOmecTBax o6bihho AOMHHHpyeT jihcoxboct {Alopecurus pratensis) h 3HaHHTejib- 
Hyio pojib HipaioT mjitjihx {Poa pratensis), nojieBHija {Agrostis clavata), a Tax>xe pa3- 
HOTpaBbe {Equisetum arvense, Sanguisorba officinalis, Vida cracca, Galium boreale 
H AP-)- E>JIH>Xe X K»XHOH 30HaJIbH0H rpaHHIje 3HaHHTeJIbHyiO pojib Hap^Ay c jihcoxbocto- 
bhmh HipaioT nojiHAOMHHaHTHbie cooOiiiecTBa c ynacTHeM OBCiiHHijbi jiyroBon, nbipen, 
M^tTJiHxa JiyroBoro h Apyrnx 3JiaxoB. 

Bbicoxne ypoBHH 3ajiHBaioTc;i TOJibxo b roAbi c MaxcHMajibHbiM nojiOBOAbeM. Pac- 
npocTpaHeHbi ocHHOBbie h 6epe30Bbie Mejixojiecbfl {Populus tremula, Betula pendula), 
xoTopbie nepeAyiOTca c 3apocjuiMH Rosa majalis . Ha ocTamjax mojxho BHAeTb 6epe30- 
Bbie, ocHHOBbie, HHorAa cocHOBO-6epe30Bbie c xopouiHM xycTapHHXOBbiM noAJiecxoM 
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( Rosa acicularis , Rhamnus cathartica , Padus avium , Viburnum opulus) Jieca. TpaBaHOH 
noKpoB — BBicoKOTpaBte ( Thalictrum simplex , T. minus , Filipendula ulmaria, Kadenia 
dubia) h 3JiaKH {Agrostis gigantea , Poa pratensis , Calamagrostis canescens). 

no BepxHeM 06h, Tomh, To6oay, TaBAe, HniHMy OBcaHHijeBbie, MaTaHKOBbie, jih- 
coxBOCTOBbie, eacoBbie h noJiHAOMHHaHTHbie Jiyra 3aHHMaioT 3HaHHTejibHbie naomaAH, 
B OCHOBHOM Ha HH3KHX H CpeAHHX ypOBHaX, H HepeAyiOTCa C 3apOCJI^MH KyCTapHHKOBbIX 
hb h 6epe30BO-TonojieBbiMH pomaMH. OneHb 6oabinaa pojib npHHaAaeacHT coo6mecTBaM 
hbmkob (Salix viminalis , & <z/fez), KOTopbie pacnpocTpaHeHbi Ha Bcex ypoBHax. 

no 06h Bbirne HoBOCH6HpcKoro BOAOxpaHHaHma, b cpeAHeM h BepxHeM TeaeHHH 
To6oaa, HniHMa, Baraa, b cocTaB noHMemioro paAa bxoaat pa3HOTpaBHO-3JiaKOBbie ay- 
ra, HH3HHHbie ocoKOBO-TpocTHHKOBbie 6ojiOTa h MejiKOJiHCTBeHHbie Jieca. Ha crapbix, 
bucokhx MaccHBax ijeHTpajibHoii h npHTeppacHOH noHMbi, Ha nepBOH HaAnoHMeHHofi 
Teppace npeo6aaAaiOT 6epe30Bbie (Betula pendula) aeca, pa3peaceHHbie h ocTenHeHHbie. 
TpaBUHOH noKpoB Taxace pa3peaceH h caoaceH Poa angustifolia, Festuca ovina, Bromop- 
sis inermis c ynacraeM JiyroBO-CTenHbix bhaob {Filipendula vulgaris , Agrimonia pilo- 
sa , Brachypodium pinnatum), b tom racae rajio(|)HTHbix {Galatella biflora , Eryngium 
planum). IIoaoro-rpHBHCTyK) ijeHTpaabHyio noHMy 3aHHMaiOT pa3HOipaBHO-3JiaKOBbie 
jiyra, b 3HaHHTejibHOH CTeneHH ocTenHeHHbie h raao(j)HTH3HpoBaHHbie. HaH6ojiee pac- 
npocTpaHeHbi pa3HOTpaBHO-nbipeHHbie co 3HaaHTeabHbiM ynacraeM Bromopsis inermis , 
Poa angustifolia h pa3HOTpaBba {Trifolium pratense, Kadenia dubia , Filipendula vul¬ 
garis, Cirsium setosum). Baojib rjiaBHoro pycjia pex pacnoaaraioTca b ochobhom JieH- 
TOHHbie HB0B0-6epe30Bbie h HBOBO-TonojieBbie Jieca c 6oraTopa3HOTpaBHbiM (mhotobh- 
AObbim) TpaBJiHbiM noKpoBOM {Thalictrum minus , T. simplex , Lythrum salicaria h apO- 
Jfiiz paBHHHHO-3anaAHHHoro npHTeppacba xapaicrepHa raao^HTHaaitfia pacTHTejibHoro 
noxpoBa. BcrpenaiOTca coaoHHaxoBaTbie ayra, rAe HapaAy c AOMHHHpyiomHMH Agrostis 
gigantea , Alopecurus arundinaceus HMeeTca npHMecb raao(j)HTHbix bhaob pa3HOTpaBba: 
Saussurea amara , Juncus gerardii, Scorzonera parviflora, Plantago cornuti, Triglochin 
maritimum. no 6eperaM CTapHU, — He3acojieHHbie eBTpo<J)Hbie TpocraHKOBbie h TpocT- 
HHKOBO-ocoKOBbie H3 Carex cespitosa cooSmecTBa. 


OpAHHaUHH nOHMeHHOH paCTHTeJIbHOCTH 

TpyAHOCTb opAHHau,HH pacTHTejibHoro noKpoBa peaHbix noHM coctoht b tom, hto 
OHH flBJUHOTCfl nepeXOAHbIMH OKOCHCTeMaMH, (JjyHKAHOHHpyiOmHMH Ha KOHTaKTe «BO- 
Aa—cyma» (3ajieTaeB, 1997). TaKHM o6pa30M, Ha (J)OHe 30HajibHbix (|)aKTopoB cpeABi, 
onpeAejiaeMbix reorpatfmaecKHM noaoaceHHeM peraoHa, AewcTByioT a30HajibHbie (j)aK- 
Topbi h npoijeccbi, Taxwe KaK noeMHOCTb h ajuiiOBHajibHocTb. B pe3yjibTaTe ototo pacra- 
TeJIbHOCTb nOAo6HbIX MeCT 006 HTaHHH OTJIHHaeTCa BbICOKOH AHHaMHHHOCTbK) H npeA- 
CTaBJiaeT co6oh Ha6op HeycTOHHHBbix coo6mecTB, o6pa3yiomHX cyKijeccHOHHbie paAbi 
(JlnnaTOBa, 1971; CoaaBa, 1972, 1979; HabHHa, 1984, 1996a, 1997; PacTHTeabHbiH no- 
KpoB..., 1985; KajiH6epHOBa, 1993; Orapb, 1999). flaa opAHHaijHH hohmchhoh pacra- 
TejibHOCTH 3anaAHOH Ch6hph aBTop npHMeHHa MaKpoKOMnjieicc, noHHMaa ero kslk OTpe- 
30K AOJIHHbl, oGaaAaiOIAHH CXOAHbIMH 30HaJIbHbIMH, perHOHaJIbHbIMH, THApOaOTHHe- 
CKHMH H (J)HTOU,eHOTHHeCKHMH XapaKTepHCTHKaMH. 

,fl[aa TaeacHOH nacra 3anaAHOH Ch6hph, BKJnonaa npnaeraiomHe k Heii paiiOHbi aeco- 
TyHApbi h noATaHTH, rAe, KaK ynoMHHaaocb b Haaaae CTaTbH, b AoaHHax peK (jiopMHpyeTca 
pacTHTeabHOCTb c ynacraeM TaeacHbix aaeMeHTOB, MoacHO yxa3aTb 7 MaxpOKOMnaeKCOB. 

1. JlecoTyHApoBbiH paA: copoBbie ayra {Arctophilafulva , Equisetum fluviatile , Carex 
aquatilis ) — MeaKOHBHaKOBO-epHHKOBbie pa3HOTpaBHO-3aaKOBbie {Alopecurus praten- 
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sis, Poa sublanata, Festuca ovina, Veratrum lobelianum, Equisetum fluviatile) c pe^KOH 
jiHCTBeHHHijeH (Larix sibirica) coo 6 mecTBa — JincTBeHHHHHbie peAKOJiecbii KycTapHHH- 
KOBbie (Vaccinium uliginosum, Rubus arcticus) n 3 ejieHOMoniHBie (Hylocomium splen- 
dens, Pleurozium schreberi, Polytrichum commune, Drepanocladus uncinatus). 

2. CeBepoTaoKHMH paa: copoBbie Jiyra (Arctophila fulva, Agrostis stoloniera) — 60 - 
jiOTHCTLie BOAHOOcoKOBbie (Carex aquatilis, Calamagrostis langsdorffii, Poa pratensis), 
M^TJiHKOBO-BeHHHKOBtie h KaHapeeHHHKOBO-BeHHHKOBBie Jiyra (Calamagrostis langs¬ 
dorffii, Poa palustris, P. pratensis, Phalaroides arundinacea) b coneTaHHH c pa3HOTpaB- 
HO-3JiaKOBBiMH JiyraMH ( Calamagrostis langsdorffii, Poa palustris, P. pratensis, Alope- 
curuspratensis, Beckmannia eruciformis, Agrostis gigantea, Phalaroides arundinacea) n 
HBHUKaMH {Salix viminalis n S. cinerea) -* XBOHHbie {Larix sibirica, Picea obovata ) Jieca. 

3. CeBepoTaoKHbiH pAA-' MejiKOHBHUKOBbie {Salix phylicifolia, S. lanata, S. vimina¬ 
lis), BeHHHKOBbie {Calamagrostis langsdorffii), BOAHOOCOKOBbie {Carex aquatilis), 3Jia- 
KOBbie {Calamagrostis langsdorffii, Poa palustris, P. pratensis) coo6mecTBa — Meji- 
KOJiHCTBeHHbie {Betula pendula, Salix viminalis, S. alba) Jieca pa3HOTpaBHO-3JiaKOBbie 
{Calamagrostis langsdorffii, Poa palustris, P. pratensis, Ranunculus acris, Galium bo- 
reale) — CMemaHHbie, tcmho- h CBeTJioxBOHHbie Jieca. 

4. CpeAHeTae^cHbm p^A- copoBbie {Arctopilafulva, Agrostis stolonifera) Jiyra b coneTa- 
hhh c 3 aKOHKapeHHbiMH AepHHCTOOCOKOBbiMH {Carex cespitosa) c Calamagristis neglecta, 
Poa palustris -* BOAHOOCOKOBbie n ocoKOBO-KaHapeeHHbie jiyra {Phalaroides arundina¬ 
cea, Carex aquatilis, C. acuta) c Calamagrostis neglecta — jiaHTCAop(j)OBeHHHKOBbie {Ca¬ 
lamagrostis langsdorffii) n KaHapeeHHHKOBbie {Phalaroides arundinacea) Jiyra b coneTa- 
hhh c HBHHKaMH {Salix viminalis, S. pentandra, S. cinerea) -* HB0B0-6epe30Bbie Jieca {Be¬ 
tula pendula, Salix alba) pa 3 HOTpaBHbie XBOHHbie {Pinus sibirica, P. sylvestris). 

5. IO>KH0Tae>KHbiH pAA- ocTpoocoKOBbie Jiyra {Carex acuta) — KaHapeeHHHKO- 
BO-BeiiHHKOBbie {Calamagrostis langsdorffii n Calamagrostis epigeios, Phalaroides 
arundinacea) Jiyra — hbhjikh {Salix viminalis, S. triandra, S. pentandra) pa3HOTpaB- 
HO-3JiaKOBbie h pa3HOTpaBHbie {Calamagrostis canescens, Poa pratensis, Alopecurus 
arundinacea, Thalictrum simplex, Filipendula ulmaria, Galium boreale. Geranium sibi- 
ricum) — 6epe30Bbie {Betula pendula) n TonojieBbie {Populus nigra, P. alba) bchhh- 
KOBO-pa3HOTpaBHbie — 6epe30B0-XB0HHbie h XBOHHbie Jieca. 

6 . noATaemibiH p^a: ocTpoocoicoBO-KaHapeeHHHKOBbie n ocoKOBO-BenmiKOBbie Jiy¬ 
ra — OBCflHHiieBbie {Festuca pratensis), jihcoxboctobmc {Alopecurus pratensis), e>ico- 
Bbie {Dactylis glomerata) h nojiHAOMHHaHTHbie c Poa pratensis, Elytrigia repens -* mo- 
jiOAbie BeTJiOBbie {Salix alba), 6epe30Bbie {Betula pendula), ocHHOBbie {Populus tremu- 
la, P. nigra, P. alba) Jieca BbicoKOTpaBHbie {Thalictrum simplex, Filipendula ulmaria, 
Kadenia dubia, Agrostis gigantea) -* HBOBbie, 6epe30Bbie, ocHHOBbie Jieca pa3HOTpaB- 
HO- 3 JiaKOBbie {Poa pratensis, Agrostis gigantea, Festuca ovina, Phleum pratense, Ru¬ 
bus saxatilis. Geranium sylvaticum). 

7. IIoATaeHCHbm ocTemieHHbiH pAA- hbhhkh {Salix viminalis) 0 C 0 K 0 B 0 - 3 JiaK 0 Bbie {Ag¬ 
rostis gigantea, Carex vesicaria, Saussurea amara) b coneTaHHH c ocoKOBO-TpocTHHKOBbi- 
mh {Phragmites australis, Carex cespitosa) 6 ojiOTaMH, cojiOHHaKOBbiMH JiyraMH {Agrostis 
gigantea, Alopecurus arundinaceus, Saussurea amara, Juncus gerardii, Scorzonera parvi- 
flora) — pa 3 HOTpaBHO- 3 JiaKOBbie {Elytrigia repens, Bromopsis inermis, Poa angustifolia. 
Trifolium pratense, Cirsium setosum) ocTeimemibie Jiyra — 6epe30Bbie n ocHHOBbie ko- 
jiOHHbie Jieca 3 JiaKOBo(Po<z angustifolia, Festuca ovina, Bromopsis inermis)-pa3H0TpaBHbiQ 
c ynacraeM JiyroBO-CTenHbix n rajio(j)HTHbix bhaob {Agrimonia pilosa, Filipendula ulma¬ 
ria, Galatella biflora, Rubus saxatilis, Eryngium planum, Brachypodium pinnatum). 

PacnpeAejieHHe 3Bem>eB onHcaHHbix Bbirne MaicpopAAOB no ypoBiMM noMMbi n nx 30 - 
HajibHbie oco6eHHOCTH HarjiAAHO npeACTaBjieHbi b Ta6ji. 3. 
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TABJIMUA 3 

PacnpeaejieHne 3BeHbeB 30HajibHbix noMMeHHbix MaKpoKOMruieKcoB no ypoBHHM nonMbi 


OTpe30K peKH 

YpOBHH 

HH3KHH 

epejIHHH 

BbICOKHH 


B npenejiax 

jiecoTyHjipbi 


^eJIbTa H HH30BbH 06h, 
HH30BbH EHMcen, Ply- 
pa h Ta3a, HaabiMa, 
MeJiKnx peK 

CopOBbie Jiyra 

MBHHKOBO-epHHKOBbie 
(Betula nana , KycTap- 
HHKOBbie HBbl) pa3H0- 
TpaBHo-3JiaKOBbie {Alo- 
pecurus pratensis , Poa 
sublanata , Festuca ovi- 
na) coo6mecTBa 

JIncTBeHHH4Hbie peaKO- 
jiecbH ( Larix sibirica) c 
epHHKOM H HBOM 


B npejiejiax ceBepHon Tanrn 


06b HHXce noc. Bepe30B0 

CeBepHbie npHTOKH 06n, 
HHJKHee n cpeaHee Te- 
4eHne HajibiMa, Ilypa, 
Ta3a, HH30BbH Ehhcch 

CopOBbie Jiyra 

» » 

EoJIOTHCTbie bojihooco- 
KOBbie, JiaHrcaop4>o- 
BeMHHKOBbie n KaHa- 

pee4HHK0Bbie Jiyra 

JIaHrcjiop4)OBeHHHKo- 
Bbie n pa3H0TpaB- 
H0-3JiaK0Bbie Jiyra b 
co4eTaHHH c KycTap- 

HHKOBblMH HBHBKaMH 

JIaHrcjiop4)OBenHHKOBbie 
n MHTJiHKOBbie {Poa pa- 
lustris , P. pratensis) Jiy¬ 
ra B C04eTaHHH C HBH4- 

KaMH napKOBoro rana 
WBOBo(Salix viminalis , 

S. alba)- 6epe30Bbie, b 
nojuiecxe c Duschekia 
fruticosa Jieca mhtjihko- 
Bo(Poa palustris , P. pra¬ 
tensis) -jiaHrcjiop(i)OBeH- 
HHKOBbie 


B npenejiax cpe/men Tanrn 


06b (noc. Bepe30- 
bo— XaHTbi-MaH- 
chmck) 


OcTpoocoKOBbie h He3a- 
Me4eHH0BeiiHHK0- 
B0-KaHapee4HHK0Bbie 
jiyra b coneTaHHH c 
COpaMH 


JIaHrc,aop(J)OBeMHHKo- 
Bbie h KaHapeeHHHKo- 
Bbie Jiyra 


Hbobo (Saiix viminalis , 

S. alba)- 6epe30Bbie c ry- 
CTblM KyCTapHHKOBbIM 
nojyiecKOM Jieca n hb- 
hhkh napKOBoro rana 


B npeaejiax iojkhoh Tanm 


Cp qhhhh 06b (XaH- 
Tbi-MaHCHHCK—Tlapa- 
6ejib), npHTOKK 06h 
(Bax, KeMb, hhjkhhh 
H yjIbIM), HH30BBH Mp- 
Tbiina h To6ojia 


OcTpoocoKOBbie, KaHa- 
peenHHKOBbie n Ben- 
HHKOBbie ( Calamagro- 
stis langsdorfii , C. epi- 
geios) 6oJioTHCTbie Jiyra 


Pa3H0TpaBH0-3JiaK0Bbie 
(Calamagrostis canes- 
cens , Poa pratensis , Alo- 
pecurus arundinacea) Jiy¬ 
ra b C04eTaHHH c nap- 

KOBblMH HBHBKaMH 


Bepe30Bbie h TonojieBbie 
(Populus nigra , P. alba) 
BeHHHK0B0-pa3H0TpaB- 
Hbie 


B npenejiax nojuanm 


06b (rfapa6eJib-Ko>KeB- 
hhkobo) 


06b Bbiine HoBocn6wp- 
CKOrO BOHOXpaHMJIM- 
ma, cpejmee h BepxHee 
Te4eHne To6ojia, 
MinwMa, Baran 


OdpOOCOKOBbie H OCT- 
poocoKOBo-KaHapee4- 
HMKOBbie 60 JI 0 THCTbie 

jiyra 

MbHAKH 0C0K0B0-3JiaK0- 
Bbie (Agrostis gigantea , 
Carex vesicaria) b co- 
4eTaHHH C HepHHCTO- 
OCOKOBO-TpOCTHHKO- 
BblMH 60 JI 0 TaMH, CO- 
ji0H4aK0BbiMH jiyraMH 
{Agrostis gigantea, Saus- 
surea amara , Juncus ge- 
rardii , Plantago cornuti) 


3jiaK0Bbie Jiyra (jiyroBO- 
OBCHHHueBbie, JiyroBO- 
jincoxBocTOBbie, exco- 
Bbie n nojirwoMHHaHT- 
Hbie) 

Pa3H0TpaBH0-nbipewHbie 
c Poa angustifolia , Ka- 
denia dubia , Filipendu- 
la vulgaris ocTenHeH- 
Hbie 


HBOBbie, 6epe30Bbie, och- 
HOBbie MeJIKOJieCbH Bbl- 
coKOTpaBHbie {Filipen- 
dula ulmaria , Agrostis gi¬ 
gantea) 

Eepe30Bbie h ocwHOBbie 
jieca 3JiaK0B0-pa3H0- 
TpaBHbie c y4acTneM 
jiyroBO-CTenHbix h ra- 
JIO(J)HTHbIX BHJIOB {Poa 
angustifolia , Festuca ovi- 
na , Brachypodium pin- 
natum , Agrimonia pilo- 
sa , Filipendula vulgaris , 
Galatella biflora) 
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Bmboam 


Ha30BeM OCHOBHbie (j)HT03K0JI0rHHeCKHe 0 C 06 eHH 0 CTH nOHMeHHOH paCTHTeJIBHOCTH 
3anaAHOH Cn6npn, b tom nncjie n 30HajibHbie. 

KaK noKa3biBaeT HMeiomHHCJi jiHTepaTypHbiH MaTepnaji n ero aHajiH3, noHM 3a- 
naAHOH Ch6hph HaH6ojiee xapaKTepHa jiyroBan pacTHTejibHOCTb. Jlyra no njiomaAn 3Ha- 
HHTejibHo npeBoexoA^T coo6mecTBa Apyrnx ranoB pacraTejibHOCTH. B nonMax Tae^c- 
hoh Hacra 3anaAHon CnGnpn rocnoACTByioT jiaHrcAop(j)OBeHHHKOBbie, KaHapeeHHHKO- 
Bbie n BOAHOOcoKOBbie coo6mecTBa. 

CpeAH 6ojiOTHCTbix jiyroB HCKJiioHHTejibHO mnpoKoe pacnpocTpaHemie hmciot boa- 
HOOCOKOBbie (Carex aquatilis ), ocTpoocoKOBbie (Carex acuta) n AepHHCTOOCOKOBbie 
(Carex cespitosa ) (j)HT0n,eH03bi: 1/3 Been miomaAH JiyroB. B K»KHOTae>KHOH noHMe Ca¬ 
rex acuta non™ nojmocTbio 3aHHMaeT noHn^eHnu n,eHTpajibHOH nonMbi. K ceBepy B03- 
pacTaeT aojih ocokh Carex aquatilis. B cpeAHen n oco6chho ceBepHon Tanre ee no3H- 
h,hh nepeMemaioTcn Ha ckjiohbi rpnB n copoB. jdi ceBepHOH n cpeAHen Tanrn TaiOKe ao- 
CTaTOHHO xapaKTepHa (jiopMaijHJi nojieBHijbi no6eroo6pa3yK>men (Agrostis stolonifera) 
no OKpanHHbiM nacTflM copoB, He pacnpocTpaHeHHaa io>KHee. BejiHKa pojib BenHHKOBbix 
(Calamagrostis langsdorffii) n KaHapeeHHHKOBbix (.Phalaroides arundinacea) JiyroB, 
pacnpocTpaHeHHbix b peHHbix nonMax Ha Been TeppnTopnn 3anaAHon Cn6npn. Cnjiom- 
Hbie MaccHBbi 3thx JiyroB Ha cpeAHnx ypoBHiix BCTpenaiOTc^ aobojibho peAKO, 6ojiee xa- 
paKTepHO nx coneTaHne c copoBbiMH nomuKeHniiMH. HacTO^mne Jiyra no njiomaAn 3Ha- 
HHTejibHO ycTynaioT 6ojiothctmm h 3aHHMaioT BepxHne ypoBHH. Ha Jiyrax noATae^cHbix 
nOHM UpKO Bbipa^CeHHblMH 30HaJIbHbIMH HepTaMH JIBJUIIOTCJI raJIOtjlHTHBaiJHJI paCTHTeJIb- 
HOCTH H pa3BHTHe CTenHbIX (J)HT0U,eH030B Ha BbICOKHX h yAajieHHbix OT pyCJia MeCTOnO- 
JI05KeHHJIX. 

Han6ojiee upKHMH 30HajibHbiMH noKa3aTejniMH noHMeHHOH pacraTejibHOCTH hbjw- 
iotcji 3aKjiioHHTejibHbie CTaAHH noHMeHHbix pnAOB, npnypoHeHHbie k bbicokhm ypoBHUM 
n npeACTaBJieHHbie cy6KJiHMaKCOBbiMH jiecHbiMH coo6mecTBaMH. KpoMe Toro, b npe- 
Aejiax Ka^cAon Taemion noA30Hbi HMeiOTCn onpeAejieHHbin cocTaB coo6mecTB Ka^cAO- 
ro ypoBHH n onpeAeJieHHoe cooTHomeHne rniomaAen jiyroBbix, KycTapHHKOBbix, Jiec- 
hhx (JjHTOAeHOBOB. MeHmoTcn OKOJiornnecKHe no3mj,HH noHMeHHbix coo6iiiecTB: (jin- 
T0u,eH03bi, 3aHHMaioiAHe b nonMax iojkhoh Tanrn HHJKHne OKOJiornnecKne ypoBHH, b 
nonMax ceBepHon n cpeAHen Tanrn nepexoA^T Ha 6ojiee BbicoKne no3nu,HH. B Tae>K- 
hoh 30He HecyT nepra 30HajibH0CTn KaK ijeHTpajibHan, TaK n npnpycjiOBan nacTb non- 
mh, KaK jiyroBan, TaK n ApeBecHaa pacTHTejibHOCTb (Ta6ji. 3). 3to noATBep^cAaeT, 
HanpnMep, cpaBHHTejibHan xapaKTepncraKa pacTHTejibHbix coo6mecTB 06ckoh non- 
mh b npeAejiax k»khoh, cpeAHen n ceBepHon Tanrn (PoAHflHCKan, 1969; HjibnHa, 
1997). 

OTenjnnomee B03AencTBne boahbix noTOKOB npnBOAnT b noiiMe k CMemeHnio k ce¬ 
Bepy pacTHTejibHOcm cooTBeTCTByioiAnx 30h n noA30H no cpaBHeHnio c BOAopa3AeJib- 
HbiMn paBHHHaMn. TaK, b ceBepHyio Tanry BHeApfleTCn cpeAHeTaejKHaa noHMeHHan pac¬ 
THTejibHOCTb, b cpeAHen Tanre pacTHTejibHOCTb nonMbi othochtca k kokhoh Tanre, ceBe- 
poTae^cHaa noiiMa pacnpocTpamieTCJi BnjiOTb ao JiecoTyHApbi. 

3oHajibHbie pa3JiHHna npouBJunoTcn TaKxce b npeo6jiaAaHnn b pa3JiHHHbix noA30Hax 
Tex njin hhbix ranoB pacraTejibHOCTH: b iojkhoh Tanre b nonMe TnnnHHa ApeBecHan n 
jiyroBaa pacTHTejibHOCTb, b cpeAHen Tanre — ApeBecHan, JiyroBan n pacTHTejibHOCTb co- 
poB, b ceBepHon Tanre — ApeBecHO-KycTapHHKOBan, JiyroBaa n pacTHTejibHOCTb copoB. 
Rim cpeAHeii n oco6eHHO ceBepHon Taiira 30HajibHbiM flBjiemieM cjieAyeT cnmaTb copo- 
Byio pacTHTejibHOCTb, 3aHHMaiomyio caMbie HH3Kne, 6eccTOHHbie MecTonojiojKemni — 
3Aecb njiomaAn copoB orpoMHbi. 
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Ta6n. 3 HarjMAHO noica3biBaeT pacnpeAejieHne 3Bem>eB 30HajibHbix noHMeHHbix Max- 
poKOMnjiexcoB no ypoBHAM noiiMbi. Ha6jno,a;aeTc;i CMememie aHajiorHHHbix 3BeHbeB pa3- 
Hbix MaxpOKOMnneKCOB C OAHHX BbICOTHbIX n03HU,HH Ha Apyrne B 3aBHCHMOCTH OT 30HaJIb- 
Horo MecTonojio^ceHHa. 
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SUMMARY 

The analysis is made of the zonal and regional features of vegetation cover of river valleys in 
the Western Siberia, within the framework of creation of the phytoecological map of Russia. 7 types of 
the valley macroecosystems were distinguished as a result of the analysis, and their correlation with la¬ 
titudinal and regional peculiarities of the Western Siberian region was made. 
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Cpe/tH Poeae u Aveneae, jxjix KOTOpbix xapaKTepHbi KapnoTHnw c ochobhbim xpomocomhwm hhcjiom 
x = 7, HMeiOTCJi po/u>i, y KOTOpbix x CHHxceHO ao 6, 5, 4, n Aaxce 2. B nacTHOCTH, HeoSbiHHO HH3Koe hhc- 
jio xpoMOCOM (2n = 4, x = 2) o6Hapy>KeHO y Zingeria biebersteiniana (Aveneae) n Colpodium versicolor 
(Poeae). Rjw Toro hto6m HCCJie/roBaTb nponcxoxcAeHne HeoSbiHHoro AeyxpoMocoMHoro reHOMa Colpo¬ 
dium n Zingeria , 6buin ceKBeHHpOBaHbi BHyrpeHHne TpaHCKpnSnpyeMbie cnencepbi ITS1 n ITS2 n reHbi 
5.8S pPHK Colpodum versicolor n He KOTOpbix ApyrHX npeACTaBHTeJieH Aveneae h Poeae. CpaBHHTeJibHbiH 
aHajiH3 nocjieAOBaTejibHOCTeH ITS1 h ITS2 bmhbhji HH3Koe reHeroHecKoe paccTOHHHe (p-distance) Me5KAy 
nocJieAOBaTejibHOCTHMH pflHK Colpodium versicolor w Zingeria biebersteiniana h o6Hapy>KHJi CTaracTHHe- 
CKH BbICOKO BepOHTHyiO MOHO(})HJIHK) 3THX pOAOB. 3T0 n03BOJWeT npeAnOJIOHCHTb, HTO peAyKIJHJI HHCJia Xpo¬ 
MOCOM ao 2n = 4 HMejia MecTO y o6mero npeAKa Zingeria h Colpodium. 

KjiiOHeBbie cjiOBa: xpOMOcoMHbie nucjia, 3 bojhouhh, Poaceae , Pooideae. 

HhCJIO XpOMOCOM B KapHOTHIie, HX a6cOJIK)THbie H OTHOCHTeJIBHbie pa3MepbI, no- 
jio^ceHHe ijeHTpoMep Ha xpoMOCOMax (ijeHTpoMepHbie hh^ckcbi) BHAOcnei],H(j)HHHbi. 
3 th XapaKTepHCTHKH KapHOTHna CXOAHbl y TaKCOHOMHHeCKH 6JIH3KHX BHAiOB H 6ojiee 
hjih MeHee 3aMeTHO pa3JiHHaioTca y OT^ajieHHBix bhaob. Ha otom, co6ctbchho, h CTpo- 
htc.$i KJiaccHHecKaa KapHOCHCTeMaraKa pacTeHHH (C. HaBaniHH, 1911; flejiOHe, 1915; 
Winge, 1917; JIcbhtckmh, 1925,1931,1939; ABAyJiOB, 1931; Po3aHOBa, 1933; M. HaBa- 

IHHH, 1934). H3MeHeHHe HHCJia xpoMOCOM B KapHOTHne flBJIfleTCfl OAHHM H3 MexaHH3MOB 
reHeraHecKOH hbojbhjhh bhaob h OKa3biBaeT 3aMeTHoe bjihahhc Ha (j)H3HOJiorHio re- 
HeTHnecKHx npoijeccoB. Bo mhothx cjiynaax H3MeHeHH$i HHCJia xpomocom b KapnoTHne 
conpoBO^cAaioTC^ H3MeHeHHeM ypoBH^t cneu,HajiH3aij 1 HH BHAa (I^BejieB, 1972, 1975, 
1967a), bjihjhot Ha cxopocTb pa3BHraa pacTeHHfl (M. Navashin, 1929) h ycTOHHHBOCTb 
K He6jiarOnpH5ITHbIM KJIHMaTHHCCKHM B03AeHCTBMM (COKOJIOBCKafl, CTpeJIKOBa, 1938, 
1940, 1948), cymecTBeHHO h3mchjik)t nacTOTy reHeraHecKOH peKOM6HHau,HH (Burt, 
Bell, 1987; TopnoB h AP-, 1993; Pardo-Manuel de Villena, Sapienza, 2001). nomnuiOH- 
AH3auHH, cerMeHTHbie AynjiHKaijHH h aHeynjiOHAHfl BnexyT 3a co6oh H3MeHeHHe A03bi 
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reHOB h CB^3aHHbie c othm npoijeccbi caMJieHCHHra (Feldman, Levy, 2005) h 6biCTpbix 
MyTan,HOHHi>ix H3MeHeHHH b MyjiBTHnjiHij.HpoBaHHBix ynacTxax reHOMa (Gu et al., 2004). 
Hhbimh cjiOBaMH, H3MeHeHra HHCJia xpoMOCOM b KapHOTHne Moryr noBJienb 3a co6oh 
(rpa^yajibHO hjih oahomomchtho) cymecTBeHHyio CTpyKTypHyio h (jjyHXAHOHajibHyio 
peopraHH3an,Hio reHeTHHecxoro annapaTa BHAa, HHorAa AOCTHraiomyio ypoBHH chctcm- 
hoh MyTau,HH (CrermiH, 2001). 

34>(f)eKTbi H3MeHeHHH KapHOTHna b pa3Hbix xoHxpeTHbix cjiynanx MoryT 6bm> CBoe- 
o6pa3Hbi h pa3HOHanpaBJieHbi. IIpH 3tom ohh Bcer^a HaxoAJiTCJi no# )xecTKHM npeccoM 
CTa6HJiH3Hpyiomero OT6opa. He cjiynaiiHO npn cpaBHHTejibHOM aHajiH3e KapHoranoB 
pacTeHHH, othocjhuhxcji k pa3HbiM poAaM h Tpn6aM, Kax npaBHJio, yAaeTca onpeAejiHTb 
nepBHHHbm (hcxoahbih) ranjioHAHbm Ha6op xpomocom, xapaKTepHbiH rjw AaHHoro 
TaxcoHa (Tax Ha3biBaeMoe «ocHOBHoe hhcjio xpomocom», TpaAHijHOHHO o6o3HanaeMoe 
chmbojiom x) — HHAexc, OTHOCHTejibHO CTaOHJibHbiH Ha ypoBHe poAa, a HepeAKO h ce- 
MeiicTBa. H b TO^ce BpeMfl OTMeneHbi cjiynaH «xp0M0C0MHbix peBOJiioijHH)), xorAa hhc- 
jio xpomocom b xapHorane h hx pa3Mepbi cyiAecTBeHHO H3MemnoTc;i 3a HCTopmecxH 
KopoTKoe BpeMH Aaace y 6jih3khx, coxpaHHBHiHx Mop(j)OJiorHHecxoe cxoactbo, bhaob 
(Wang, Lan, 2000). 

JJjlZ nOHHMaHHH (J)yHAaMeHTaJIbHbIX MexaHH3MOB 3BOJHOIJHH KapHOTHnOB OCo6eHHO 
HHTepecHbi cjiynan xaHanH3HpoBaHHOH, HanpaBjieHHOH obojiioijhh xpomocomhhx Ha6o- 
poB, xorAa mojkho npeAnojiaraTb, hto cxoAHbie H3MeHeHHn xpomocom npoH3onuiH h 3a- 
xpenHJiHCb He3aBHCHM0 b pa3Hbix (He o6fl3aTejn>HO 6jih3khx) (j)HJioreHeTHHecxHX BeT- 
bjix. M. White (1965), no-BHAHMOMy nepBbiM o6paTHBHiHH BHHMaHHe Ha 3tot BapnaHT 
3bojik>i],hh KapHOTHnOB, npeAJiojxHJi Ha3BaTb Taxoe ^BjieHHe xapHOTHnHHecxoH opTOce- 
jieKAHeii. 

npeAMeT Hamero HCCJieAOBaHHn — obojhoijhji KapHOTHnOB 3JiaxoB (ceM. Poaceae). 
Kax TaxcoHOMHHecxaa rpynna 3Jiaxn c(j)opMHpoBajiHCb OTHOCHTejibHO HeAaBHO — oxo- 
jio 77 mjih JieT Ha3aA (Kellog, 2001; Gaut, 2002). B npeAeJiax noAceM. Pooideae AHBep- 
remjHJi Tpn6 HMejia MecTO npHMepHO 25—50 mjih JieT Ha3aA (Gaut, 2002). HexoTopbie 
nojinnjiOHAHbie bhabi, Taxne xax rexcanjiOHAHbie nmemmbi, bo3hhkjih Bcero jihihb oko- 
jio 10 Tbic. JieT Ha3aA (Feldman, Levy, 2005). HecMOTpn Ha «k)hbih» B03pacT ceMeiiCTBa, 
y coBpeMeHHbix 3JiaxoB hhcjio xpomocom b KapHorane BapbHpyeT Tax, hto oxBaraBa- 
eT TpH nopnAKa — ot 2n = 4 y Zingeria biebersteiniana (Claus) P. Smim. (Tpn6a Ave- 
neae) h Colpodium versicolor (Stev.) Schmalh. (Tpn6a Poeae) ao 2n = 263—265 y Poa 
litorosa Cheesem. (Poeae) (o63opbi: Eojixobckhx h AP-, 1969; Hunziker, Stebbins, 1986; 
Hilu, 2004). 

Kaxoe hhcjio xpomocom cjieAyeT npHHHMaTb 3a ncxoAHoe rjw rnnoTeTHHecxoro 
npeAKa Bcex coBpeMeHHbix Poaceae , OAH03HaHHO onpeAejiHTb He yAaeTcu. npeAKO- 
Bbiii ajw 3JiaxoB ranjiOHAHbiH xpoMOcoMHbin Ha6op mo r coctoutb hjih H3 5—7 (Flo- 
vik, 1938; L(BejieB, 1969, 1987, 1991; Hunzikler, Stebbins, 1986; Tsvelev, 1989) hjih H3 
11—12 xpomocom (ABAyJiOB, 1931; Hilu, 2004). B AaJibHefimeM b pa3Hbix Tpn6ax oto 
hhcjio xpoMocoM H3MeHJiJiocb Tax, hto AJifl pa3Hbix coBpeMeHHbix poAOB b npeAeJiax 
ceM. Poaceae npeAnojiaraiOTCJi npHMenaTejibHO pa3Hbie ocHOBHbie HHCJia (x) — 2, 3, 4, 
5, 6, 7, 8,9, 10, 12, 13,14, 18 (cm.: de Wet, 1986; Hilu, 2004). CxjiaAbiBaeTcn BnenaTJie- 
HHe, nojiyHHBiuee Ha3BaHHe «peAyxu 1 HOHHOH THnoTe3bi», hto 6ojiee BbicoxHe xpoMO- 
coMHbie HHCJia xapaxTepHbi jxrsl 6a3ajibHbix TaxcoHOB 3JiaxoB, b to BpeMn xax y cneijHa- 
JIH3HpOBaHHbIX BHAOB HaCTO HaGjIIOAaiOTCJI OTHOCHTejibHO HH3KHe OCHOBHbie HHCJia XpO- 

mocom (Hilu, 2004). 

H 3 npHBeAeHHbix npHMepoB BapHau,HH nnceji xpomocom bhaho, hto cpeAH 3Jia- 
kob xapHOJiOTHHecxH HaH6ojiee Bapna6ejibHbi bhabi, othochmbic k AByM 6jih3khm Tpn- 
6aM Aveneae h Poeae. Hmchho npeACTaBHTejiH othx Tpn6 xapaxTepH3yiOTca HanGojib- 
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UIHMH H HaHMeHblllHMH XpOMOCOMHbIMH HHCJiaMH Cpe^H Poaceae. OCHOBHbie HHCJia 
y poaob, bxo^iiihx b 3th tph6m, BaptHpyioT ot x = 2 {Zingeria cpeAH Aveneae — 
I^BejieB, )KyKOBa, 1974; Colpodium cpeAH Poeae — CoKOJiOBCKaa, IIpo6aTOBa, 1977) 
AO x = 11 y Dupontia H3 Poeae (Love, Rithchie, 1966; Brysting et al., 2003). IIpH 3tom 
HexoAHoe raimoHAHoe hhcjio xpomocom ajih npeACTaBHTejieii 3thx Tpn6, no-BHAHMOMy, 
6bijio paBHO 7 (L(BejieB, 1969, 1987, 1991; Hilu, 2004). 

L(enb 3toh CTaTbH — Hcnojib3yn mctoah MOJieKyjinpHOH (jiHJioreHeTHKH, onpeAe- 
jiHTb CTeneHb poACTBa Zingeria h Colpodium c ApyrHMH npeACTaBHTejMMH Aveneae 
h Poeae , hmcioiahmh ranHHHbie ajia noAceM. Pooideae xpoMOCOMHbie Ha6opbi c x = 7 
h TeM caMbiM BbwcHHTb, npoHcxoAHJia jih peAyKu,™ HHCJia xpomocom y npeAKOBbix 
(JjopM Zingeria h Colpodium napajuiejibHO b AByx pa3Hbix (jiHJioreHeTHHecKHX bctb^x, 
hjih 3th bhaw HMejiH o6mero npeAKa, y KOToporo h npoH3onuia peAyKijHji HHCJia xpo- 
MOCOM B KapHOTHne. 


MaTepnaji h MeTOAHKa 

B pa6oTe aMnjiHijiHijHpoBaHbi h ceKBeHHpoBaHbi BHyTpeHHHe TpaHCKpH6HpyeMbie 
cneiicepbi ITS 1 h ITS2 h reHbi 5.8S pPHK nAepHbix tchomob HecKOJibKHx bhaob 3JiaKOB, 
o6pa3U,bI KOTOpbIX 6bIJIH Co6paHbI Ha TeppHTOpHH POCCHHCKOH OeAepaAHH. 

Agrostis capillaris L. (=A. tenuis Sibth.) — JleHHHrpa/icKafl odji., 3aKa3HHK JlaMMHH-Cyo; Eli, HT, TK. 1 
HccJie^OBaHHe KapHorana 3Toro odpa3iia noKa3aJio /uni Hero 2n = 28 (Po/ihohob h /ip., 2006). Anthoxantum 
alpinum A. et D. Love ( =A . nipponicum Honda, A. odoratum subsp. alpinum (A. et D. Love) B. Jones et 
Meld.) — KapanaeBo-HepKeccHH, Tedep/iHHCKHH rocy/iapcTBeHHbiH dnociJjepHbiH 3anoBe/iHHK, ymejise 
p. KbrniKa/ixcep, BepxHjni rpaHHiia ajibnHHCKoro noaca, 2800 m — AP, Eli, CE, K3II — 2n = 10 (Po/iho- 
hob h zip., 2006); Avena canariensis Baum — 3H/ieMHK KaHapCKHx octpobob, IlymKHH kojijickiihji BHP 
(K-1916); HT, EK — odpa3eii jiio6e3HO npe/iocTaBJieH H. T. JlocKyTOBbiM — 2n = 14 (Tiona h /ip., 2002). 
A. macrostachya Ladiz — ncxo/iHoe MecTO c6opa Ajdkhp, odpa3en nojiyneH H3 kojijickiihh BHP (K-1856), 
nyuiKHH — HT, EK — o6pa3eu Jiio6e3HO npe/iocTaBJieH H. T. JlocKyTOBbiM; A. pilosa M. B. ( =A . erian- 
tha Dur.) — ncxo/iHoe MecTO c6opa — A3epdaH/pKaH — odpa3en nojiyneH H3 kojijickiihh BHP (K-201), 
r. nyuiKHH — HT, EK — odpa3en jiio6e3Ho npe/iocTaBJieH H. T. JlocKyTOBbiM — 2n = 14; (Po/ihohob h /ip., 
2006). Catabrosella variegata (Boiss.) Tzvel. ( =Catabrosa variegata Boiss, Colpodium variegatum (Boiss.) 
Griseb.) — KapanaeBO-HepKeccHH, Tedep/iHHCKHH rocy/iapcTBeHHbiH dnoc(})epHbiH 3anoBe/iHHK, bbicoko- 
ropHoe nacTdnme, yuiejibe p. Kbiimca/UKep, 2800 m — AP, En, CE, IOn — 2n = 10 (Po/ihohob h zip., 2006); 
Colpodium versicolori (Stev.) Schmalh. — KapanaeBO-HepKeccHJi, Tedep/iHHCKHH rocy/iapcTBeHHbiH dno- 
c(J>epHbiH 3anoBe/iHHK, CKaJiHCTan ocbinb y 03 . KbmiKa/pKep, 3000 m — AP, En, CE, lOII — 2n = 4 (Po/iho- 
hob h /ip., 2006); Helictotrichon adzharicum (Albov) Grossh. (=H. asiaticum Roshev.) — KapanaeBO-Hep- 
KeccHH, Te6ep/iHHCKHH rocy/iapcTBeHHbiH dnoc(})epHbiH 3anoBe/iHHK, hctokh p. Ha3biJibiKOJi, 2500 m — AP, 
En, CE, IOn — xpoMocoMHbiH Hadop odpa3iia nccjie/ioBaTb He yaajiocb, ho paHee /uni odpa3iiOB 3Toro BH/ia, 
codpaHHbix b KapanaeBO-HepKeccHH, noKa3aHO 2n= 14 (npodaTOBa, CoKOJiOBCKaa, 1978). Paracolpodium 
altaicum (Trin.) Tzvel. (=Colpodium altaicum Trin.) — TopHO-AjiTaHCKan pecnydjiHKa, Kom-ArancKHH p-H, 
OKp. noc. AKTaui, 3000 m — AP, En, CA — 2n = 42 (Po/ihohob h zip., 2006); Poa alpigena (Blytt.) Lindm. 
(Poa pratensis subsp. alpigena (Blytt.) Hiit., P.pratensis var. alpigena Blytt) — ApxaHrejibCKaa o6ji., 
Ohokckhh n-OB, OKpecTHocra /iep. nypHeMa, cochobbih Jiec Ha rope KaMeHHxa — AP, EK, HH — 
2n = 56—70 (AranoBa h /ip., 1993); P. angustifolia L. (P. pratensis subsp. angustifolia (L.) Arcang.) — 
CaHKT-neTepdypr, noc. KoMapOBO, yji. KypopTHaa, 3apocjiH KJieHOBoro no/ipocTa — HH. no JiHTepaTyp- 
hhm ziaHHbiM — 2n = 42—70 (AranoBa h zip., 1993; Po/ihohob h zip., 2006). P. chaixii Vill. — CaHKT-ne¬ 
Tepdypr, oKpecTHOCTH noc. PenHHO, cochjik no odoHHHe npHMopcKoro rnocce — HH. no JiHTepaTypHbiM 
ZiaHHbiM — 2n = 14 (CoKOJiOBCKaa, 1972). P. compressa L. — JleHHHrpa/icKaji o6ji., r. Bbidopr, napx y 3/ia- 
hhh ropo/iCKoro apxHBa — HH — 2n = 42 (CoKOJiOBCKaa, 1972); Poa palustris L. — CaHKT-neTepdypr, 
noc. KoMapOBO, yji. KaBajiepHHCKaa, cbipoii Jiec — HH. XpoMocoMHbiH Hadop odpa3iia HccjieziOBaTb He 
yziajiocb, no JiHTepaTypHbiM ziaHHbiM — 2n = 28 (CoKOJiOBCKaa, 1972). P. schischkinii Tzvel. ( =Arctopoa 
schischkinii (Tzvel.) Probat.) — TopHbiH Ajrraii, HyncKaa CTenb, yponnuie AKTaJi, deper p. IOctbit — AP, 


1 HHHiiHajiaMH 3/iecb h ziajiee odo3HaneHbi KOJiJieKTopbi: AP — A. B. Po/ihohob, TK — T. K). Kohch- 
Haa, EK — E. C. Khm, En — E. O. nyHHHa, HH — H. H. Hocob, HT — H. E. Tiona, CE — C. B. EoH/ia- 
peHKo, CA — C. A. A^neHKO, IOn — K). M. nyHHH. 
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Ell, CA- — 2n = 70 (Po^hohob h ap., 2006). P. supina Schrad. — CojioBemaie ocTpoBa, o-b Eojibuiaa MyK- 
cajiMa, Jiec y 6epera Mopa k ceBepy ot flaividbi — AP, EK, HH — 2n = 14 (Po/ihohob h jjp., 2006). P. tanjilje- 
wii Roshev. (=P. palustris subsp. tanfiljewii (Roshev.) Tzvel.) — ApxaHrejibCKafl o6ji., Ohokckhh n-OB, 
OKpecTHocTH aep. nypHeMa, mwc BeiiHaBOJioK, oOpbiBHCTbiH ckjioh — AP, EK, HH. no jimrepaTypHbiM 
aaHHbiM — 2n = 28, 35 (IjBejieB, 1976). 

BbiAejieHHe tchomhoh flJAK o6t>cktob HccjieAOBaHHii npoH3BOAHJiocb cornacHO Me- 
TOAHKe J. J. Doyle, J. L. Doyle (1987) c He3HaHHTejiBHBiMH MOAHtjiHxaijiDiMH (Poahohob 
h AP-, 2005). IIojiHMepa3HyK) uenHyio peaxrono (IIL(P) npoBOAHJiH no CTaHAapTHtiM 
MeTOAHKaM (Mullis et al., 1986). B pa6oTe b xanecTBe npaiiMepoB ncnojn>30BajiH ITS1-F 
(Gardes, Brunes, 1993) n ITS4 (White et al., 1990). IIL(P npoBOAHJin Ha aMmiH(j)HxaTO- 
pe «PCR-Sprint» (Hybaid Inc., UK). IlapaMeTpbi ijhxjiob aMnjmtjiHxaijHH 1 ijhxji: 
10 mhh 94 °C; 35 ahkjiob: 1 mhh 94 °C; 1 mhh 48 °C; 10 mhh 72 °C; 1 ijhxji: 10 mhh 
72 °C. CeKBeHnpoBajin nocjieAOBaTejiBHOCTH c Hcnojib30BaHHeM (fmyopecijeHTHO Mene- 
Hbix TepMHHnpyioiAHX peaxiiHio aHajioroB HyKJieoTHAOB (Sanger et al., 1977). B pa6oTe 
ncnojib30BaHbi (fmyopecijeHTHO MeueHbie 2',3'-AHAe30xcHHyxjieo3HATpH(j)oc(j)aTbi Ha- 
6opa Big Dye Terminator Kit v.2.0 (PerkinElmer Life Sciences, Inc., Boston, USA). Cex- 
BeHnpyioma^ ni]P npon3BOAHJiacb Ha aBTOMarauecxoM CeKBeHaTope ABI Prizm 377 
(Applied Biosystems, Warrington, UK) Ha 6a3e HayHHO-npoH3BOACTBemiOH (fwpMbi 
«Omhhkc» (C.-IIeTep6ypr, Pocchu). 

CpaBHHTejibHbiH aHajiH3 HyKJieoTHAHbix nocjieAOBaTejibHOCTeH npoBOAHJiH c hc- 
nojib30BaHHeM naxeTa nporpaMM MEGA3.1 (Kumar et al., 2004). CnHcox bhaob, otho- 
cumnxcji k Aveneae h Poeae, am KOTopbix HaMH h ApyrHMH HCCJieAOBaTejuiMH cexBeHH- 
poBaH pahoH ITS1-5.8S-ITS2, npHBeACH b Ta6jiHu,e. Ecjih y xaxoro-jm6o poAa cexBe- 
HHpoBaHbi ITS 6ojiee neM y AByx bhaob (. Festuca , Hierochloe h HexoTopbie Apyrne), 
b aHajiH3, xax npaBHJio, 6pajiH tojibxo ABa H3 hhx, OT6Hpan Taxne bhabi, y xoTopbix H3- 
BecTHbi xpoMOcoMHbie HHCJia. CTaTHCTHuecxan npoBepxa nojiyneHHbix (jiHJioreHeTHHe- 
cxhx AepeBbeB npoBOAHJiacb mctoaom bootstrap-aHajiH3a (Felsenstein, 1985). 


Pe3yjibTaTbi h o6cy3KAeHHe 

#Jlfl Toro HTo6bI HCCJieAOBaTb 3aXOHOMepHOCTH H3MeHeHHH HHCJia XpOMOCOM B xa- 
pHoranax Poeae h Aveneae , 6biJio npoBeAeHO cpaBHeHHe nocjieAOBaTejibHOCTeH BHyr- 
peHHHX TpaHCxpH6HpyeMbix cnehcepoB (ITS) ^AepHbix reHOB 45 S pPHK. CexBeHHpo- 
BaHHbie.HaMH nocjieAOBaTejiBHOCTH BXjnonajiH (jiparMeHT 18S p,fl(HK, ITS1, 5.8S p,fl(HK, 
ITS2 h (j)parMeHT 26S p,fl(HK. Bbi6op ynacrxa ajw cexBeHHpoBaHHn onpeAejumcii TeM, 
HTO ITS-nOCJieAOBaTeJIbHOCTH 3BOJIIOIJHOHHO H3MCHHHBBI H nOTOMy HH(J)OpMaTHBHbI B 

reHOCHCTeMaTHHecxHX HccjieAOBaHHUx xax Ha ypoBHe poAa (Hsiao et al., 1994, 1995; 
Grebenstein et al., 1998; Soreng, Terrell, 2000; Catalan et al., 2004), Tax h b pnAe cjiyna- 
eB npH aHajiH3e B3aHMOOTHOiiieHHH poaob h Tpn6 b cocTaBe ceMehcTB h TaxcoHOMH- 
necxHx eAHHHu, 6ojiee Bbicoxoro nop^Axa (Hershkovitz, Lewis, 1996; Soreng, Terrell, 
2000; Catalan et al., 2004). B xanecTBe BHeiiiHeH rpynnbi HaMH 6biJi b3jit Triticum mono- 

coccum L.-AHnJIOHAHblH BHA, OTHOCJHAHHCJI X OAHOH H3 Han 60 Jiee npHMHTHBHbIX cpe- 

AH Pooideae Tpn6 Triticeae, hmcioiuhh thhhhhbih A-nw coBpeMeHHbix HacToanunx 3Jia- 
xob xapHoran c 2n = 14, x = 7 (L(BejieB, 1972, 1975). 

nocjieAOBaTejiBHOCTH reHOB 5.8S pPHK y HCCJieAOBaHHbix HaMH bhaob hmcjih ajih- 
Hy 160—161 n. h. TJjihhbi nocjieAOBaTejibHOCTeH ITS1 h ITS2 oxa3ajiHCb cxoahbimh 
c TaxoBbiMH y npeACTaBHTejieii Apyrnx Tpn6 ceMeiiCTBa 3jiaxoB h cocTaBHJiH 213— 
220 n. h. juisl ITS1 h 213 — 218 n. h. rjiz ITS2. B hx cocTaBe npHcyrcTByiOT xoHcep- 
BaTHBHbie a™ ABeTXOBbIX paCTeHHH MOTHBBI, npeAnOJIOJXHTCJIBHO Heo6xOAHMbie 
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Ciihcok HyKJieomaHbix nocjieflOBaTejibHocTen ITS1 m 1TS2 H3 6a3bi aaHHbix GenBank (www.ncbi.nlm.nih.gov/Genbank), 
Hcno;ib30BaHHbix npw peKOHCTpyKUHH (J)MJioreHeTM i iecKoro .upeBa Poeae m Aveneae 
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IlpHMeMaHHe. Bnflbi, ITS-noc^eflOBaTejibHocTH KOTopbix 6bUiH ceKBeHHpoBaHbi aBTopoM AaHHOH cTaTbH, BbwejieHbi xchphmm iuph(})tom (bold). 





Pjvl (f)yHKUHOHHpoBaHHJi ph6ocomh (Jobes, Thien, 1997; Goertzen et al., 2003), Ta- 
KHe KaK BXo^mHe b cocTaB neTHH A 5.8S-pPHK 5-HyxjieoTHAHbiii HecnapeHHbiH mothb 
5'-AAGAA-3', 14-HyxjieoTHAHbiii mothb 5'-GAATTGCAGAATC-3' h TepMHHajib- 
hmh paiiOH 5.8S-pPHK, (JiopMHpyiomHH mnHJibKy c 5'-TepMHHajibHOH nocjieAOBaTejib- 
HOCTbio reHa 26S-pPHK (Suh et al., 1992; Jobes, Thien, 1997; Goertzen et al., 2003; Po- 
AHOHOB h AP-, 2005). 

CeKBeHHpoBaHHbie hbmh nocjieAOBaTejibHOCTH ITS 1-5.8S rDNA-ITS2 C. versico¬ 
lor , coOpaHHoro b Te6epAe, Obuih conocTaBjieHbi c no3)xe ceKBeHHpoBaHHbiMH nocjie- 
AOBaTejibHocT^MH toto >xe BH^a, cobpaHHbiMH b ApMeHHH h Tpy3HH (Houben A. — 
www.ncbi.nlm.nih.gov/Genbank, jiOKycbi AJ867446 h AJ867445 cooTBeTCTBeHHo). 
CpaBHeHHe noKa3ajio, hto, ecjiH hckjhohhtb OAHy HeoAH03HaHHO HHTaeMyio Ha HaniHX 
xpoMaTorpaMMax no3mjHio, nocneAOBaTejibHOCTH aahhoh 594 n. h., BXJnonaiomHe ITS 
h reH 5.8S pPHK, y pacreHHH H3 TeOepAbi h Tpy3HH HAeHTHHHbi h OTJiHHaioTCJi ot no- 
cjieAOBaTejibHocTeH KOJinoAHyMa, coOpaHHoro b ApMeHHH, TeM, hto b no3HU,HH 58ITS1 
y Te6epAHHCKoro KOJinoAHyMa h KOJinoAHyMa H3 Tpy3HH, Tax )xe xa k y Poa h Holcus , 
CTOHT T, B TO BpeMfl XaX o6pa3eA H3 ApMeHHH HeceT B 3TOH n03HIJHH A. 

CpeAH B3HTbix ajm aHajiH3a bhaob peAyxijHJi HHCJia xpomocom ot hcxoahoto n 
(x) = 7, npeAnojiomrrejibHO xapaxTepHoro ajw o6mero npeAxa Obcobbix h Mhtjih- 
xobhx, npoH3ouuia y Anthoxanthum alpinum (2n = 10, x = 5), Catabrosella variega- 
ta (2n=10, x = 5), Zingeria biebersteiniana (2n = 4, x = 2), Z. trichopoda (2n = 8, 
x = 2), Colpodium versicolor (2n = 4, x = 2), Briza minor (2n = 10, x = 5), Phalaris trun- 
cata (2n = 12, x = 6) (Baldini, 1990; AranoBa h AP-, 1993). Rnx toto hto6bi onpeAejiHTb 
(J)HJioreHeTHHecxHe OTHOineHHH MeacAy 3thmh BHAaMH, mbi Ha ocHOBaHHH cp aBHHT e Jib - 
hoto aHajiH3a nocjieAOBaTejibHOCTeM ITS1-5.8S pflJIK-ITS2 MeTOAaMH reHOCHCTeMa- 
thxh paccHHTajm TonojiorHK) AepeBbeB, OTpa>xaiomHX HanOojiee Beponrabie (Ha ocho- 
BaHHH cpaBHeHHH ITS) (|)HJioreHeTHHecxHe rnnoTe3bi o poACTBe HccjieAOBaHHbix x Ha- 
CTO^meMy BpeMeHH bhaob H3 xpyra poACTBa bhaob, y xoTopbix HaOjnoAaeTCn peAyKijHfl 
ochobhoto HHCJia xpoMocoM (cm. pncyHOx). Tax xax ypoBeHb mc^bhaobbix p-pac- 
ctouhhh npn nonapHOM cpaBHeHHH cexBeHHpoBaHHbix nocjieAOBaTejibHOCTen BapbHpo- 
Baji ot 0.00 ao 0.13, a OTHomeHHe HHCJia TpaH3HU,HH/TpaHCBepcHH R < 5, to b xanecT- 
Be Mepbi Me^cBHAOBbix pa3JiHHHH Hcnojib30BajiH oueHXH Jukes-Cantor (cm. pncyHOx). 
Hcnojib30BaHHe paccTOUHHH Kimura-2 h Tajima-Nei (cm.: Hen, KyMap, 2004) AaBa- 
jio AopeBb^t cxoahoh TonojiorHH. OOpamaeT Ha ce6n BHHMaHHe, hto b HanOojiee BeponT- 
hhx (jiHJioreHeTHHecxHX AepeBbux, nocTpoeHHbix mctoaom «6jiH5xaHinero coceAa» h 
OHTHa-MaprojiHama (Hen, KyMap, 2004), Aee rpynnbi bhaob c peAyKijHeH ochob- 
hoto HHCJia xpomocom — Briza minor (2n =10, x = 5) h Phalaris truncata (2n =12, 
x = 6), c oahoh CTopoHbi, h Zingeria biebersteiniana (2n = 4, x = 2), Z. trichopoda 
(2n = 8, x = 2), Colpodium versicolor (2n = 4, x = 2), c Apyroii — pacnojiaraiOTCn Ha 
AByx OTAejibHbix <})HJioreHeTHHecxHX BeTBux (cm. pncyHOx). Tobophtb o tom, hto pe- 
AyKitfui HHCJia xpoMOCOM y Briza minor (2n = 10, x = 5) h Phalaris truncata (2n =12, 
x = 6) MOHO(J)HJieTHHHa npe^CAOBpeMeHHO — OyrcTpon-HHAexc 3toh xjiaAbi HeBbicox 
(=41). TpeOyeTCn cpaBHHTejibHbiii aHajiH3 ITS-nocjieAOBaTejibHOCTeH Apyrnx npeA- 
CTaBHTejieii 3thx poaob, HMeiomux hcxoahoc ajia HCCJieAyeMOH rpynnbi ochobhoc 
hhcjio xpoMOCOM 7, tbxhx xax Briza maxima L., B. marcowiczii Woronow h B. elatio 


MojieKyjiHpHO-(})HJioreHeTHHecKoe apeBO, nocTpoeHHoe mctoaom 6jiH>KaHmero coce/ta (Neighbor-Joining) 
Ha ocHOBaHHH cpaBHHTejibHoro aHajiH3a nocjiejiOBaTejibHocTeH ITS1 h ITS2 reHOB 45 S pPHK npe/iCTaBH- 

Tejieii Aveneae h Poeae. 

TaKCOHOMHHecKoe nonoHcenne BH^a (c TOHHOCTbio ao Tpw6bi) yKa3aHO no L. Watson, M. Dallwitz (2005). LbnJjpbi Ha cxe- 
Me — OyTCTpon-HH^eKCbi. >K OTMeneHbi Bn^bi c peflynnpoBaHHbiM ocHOBHbiM hhcjiom xpomocom (x). 
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■ Trisetum turcicum 2n = 14 - 28, x = 7 
• Trisetum spicatum 2n = 14 - 42, x = 7 
Lagurus ovatus 2n = 14, x = 7 
Briza minor 2n = 10, x = 5% 

• Phalaris truncata 2n = 12, x = 6X 

- Calamagrostis epigejos 2n = 28 - 56, x = 7 

j — Agrostis capillaris 2n = 28, x = 7 
99 L Agrostis magellanica 2n = 72, x = ? 

68j — Hierochloe equiseta 2n = 41, x = ? 


89 L 


25' 


32L 


Anthoxanthum-alpinumln = 10, x 

- Hierochloe fursca 2n = 84, x = 7 

• Arrhenatherum elatius 2n = 14, x = 7 
— Avena canariensis 2n = 14, x = 7 

- ^ve«a pilosa 2n = 14, x = 7 

• macrostachya 2n = 28, x = 7 

- Helictotrichon pratense 2n = 126, x = 7 

- Helictotrichon adzharicum 2n = 14, x = 7 
- Helictotrichon blaui 2n = 28, x = 7 

- Holcus lanatus 2n = 14, x = 7 
— Deschampsia alpina 2n = 26 - 52, x = 13 
— Deschampsia sukatschewii 2n = 26 - 52, x = 13 

- Zingeria biebersteiniana 2n = 4, x = 2% 

?_P- Zingeria trichopoda 2n = 8 , x = 2% 

*- Colpodium versicolor 2n = 4, x = 2X 

j- Catabrosella variegata 2n = 10, x = 5X 

'- Paracolpodium altaicum 2n = 42, x = 7 

j - Puccinellia distorts 2n = 14 - 42, x = 7 

H- Sclerochloa dura 2n = 14, x = 7 

■ Beckmannia eruciformis 2n = 14, x = 7 

■ Alopecurus vaginatus 2n = 14 - 56, x = 7 
- 99 r— Arctophila fulva 2n = 42, x = 7 

I- Dupontia fisheri 2n = 44 - 132, x = 11 

; |- Arctagrostis latifolia 2n = 56, x = 7 

4 [i- Phleum phleoides 2n = 14 - 28, x = 7 

•g '- Poa schischkinii 2n = 70, x = 7 

r ‘9r Poa a^wwa 2 n = 28, x = 7 
Poa supina 2n = 14, x = 7 


= 5X 


91 [ 


31 81i- 

jr 6 il P° a angusttfolia 2n = 56 - 70, x = 7 

70 L 1 - P. chaixii 2n = 14, x = 7 

52l I- Poa arctica 2n = 56, x = 7 

j- Poa hartzii subsp, ammophila 2n = 70, x = 7 
Poa glauca 2n = 42 - 70, x = 7 
Poa tanfiljemi 2n = 28, x = 7 
Poa palustris 2n=14-28,x = 7 
Poa compressa 2n = 42, x = 7 

- Parapholis incurva 2n = 14 - 48, x = 7 

- Catapodium rigidum 2n = 14, x = 7 

- Sphenopus divaricatus 2n = 12 - 24, x = 6 X 

■ Cynosurus echinatus 2n = 14, x = 7 


- Poa alpina var. alpina 2n = 14 - 42, x = 
Poa alpigena 2n = 42 - 70, x = 7 


99 


c 


U r-^T 

7771481 I F 


77 


L 97 
59 - 

30 
55~1 


Festuca kingii 2n = 56, x = 7 

Lolium remotum. Lolium persicum 2n : 


14, x = 1 


89 L 


Festuca ovina 2n =14-70, x = 7 

Festuca heterophylla 2n = 28 - 42, x = 7 
Caste Ilia tuberculosa 2n = 14, x = 7 

- Lamarckia aurea 2n = 14, x = 7 

- Dactylis glome rata 2n = 14 - 28, x = 7 

99 1 - Dactylis hispanica 2n = 28, x = 7 

Triticum monococcum 2n = 14, x = 7 

Brachypodium sylvaticum 2n = 18, x = 9 

_| Melica imperfecta 2n = 18, x = 9 

99 *- Melica californica 2n = 18, x = 9 


99 


Aveneae 
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Aveneae 

Poeae 

Aveneae 
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Poeae 
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Poeae 
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Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Poeae 

Triticeae 

Brachypodieae 

Meliceae 

Meliceae 


3 EoTaHHHecKHM xcypHaji, N° 1, 2007 r. 
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Sibth et Smith c 2n= 14 (IjBejieB, 19766; AranoBa h a p., 1993), c oahoh CTopoHBi, 
h Phalaris minor Retz (2n = 28) h P. paradoxa L. (2n = 14) (AranoBa h AP-, 1993), c 
Apyrofi. 

Oco6bih HHTepec Bbi3biBaeT npoAeMOHCTpHpoBaHHoe HaMH MOHO(j)HJieTHHecKoe 
npoHCxo>KAeHHe AByxpoMOCOMHbix 3JiaKOB Zingeria biebersteiniana h Colpodium versi¬ 
color, TpaAHu,roHHO OTHOCHMbix k pa3HbiM, xotji h 6jih3kmm Tpn6aM (IjBejieB, 19766; 
Macfarlaine, 1986; Watson, Dallwitz, 2005). 

Colpodium versicolor — MHorojieTHHH 3Jiax ajibnHHCKoro h cy6HHBajibHoro no;icoB 
rop KaBKa3a, KOTopbiH npHHjrro othochtb k Tpn6e Poeae (IjBejieB, 19766; Macfarlaine, 
1986; Watson, Dallwitz, 2005). Heo6biHHO HH3Koe hhcjio xpomocom 2x = 2n = 4 y koji- 
noAnyMa pa3HOn,BeTHoro BnepBbie 6 bijio ycTaHOBJieHO A. n. Cokojiobckoh h H. C. npo- 
6aTOBOH (1977). B paHee ony6jiHKOBaHHOH pa6oTe yxa3aHO 2n = 14 (TyMaA^caHOB, Ee- 
pHA3e, 1968), hto, Bepo^tTHO, CB^3aHO c HeBepHbiM onpeAeJieHHeM bhaoboh npHHaAJie^c- 
hocth o6pa3n,a, HCCJieAOBaHHoro 3 thmh aBTopaMH. 

Btopoh bha c KapnoTHnoM 2n = 2x = 4 — Zingeria biebersteiniana (Tpn6a Ave- 
neae — I^BeneB, 19766; Macfarlaine, 1986; Watson, Dallwitz, 1995). 3 to oahojicthhh 

3JiaK, OHAeMHK 3aJIHBHbIX JiyrOB HH30BHH p. BoJirH. nOATBep^CAeHHOe HaMH HHCJIO xpo- 
mocom 2n = 2x = 4 (Poahohob h Ap., 2006) BnepBbie 6hjio onpeAeneHO H. H. I(Be- 
jieBbiM h n. T. )KyKOBOH (1974). B paHHHX nybjiHKaijHJix Ha3biBajiHCb Apyrne HHCJia 
xpomocom — 2n = 2x = 14 (CoKOJiOBCKa;i, 1937) h 2n = 2x = 8 (Bjorkman, 1956), OAHa- 
ko 3to, HecoMHeHO, oniH6oHHbie onpeAejiemui. Y Z. trichopoda — 3HAeMHKa KaBKa- 
3a — BbiflBJieHbi pacbi c 2n = 4 (CoKOJiOBCKaa, IIpo6aTOBa, 1979) h 2n = 8 (Cokojiob- 
cxaa, E[po6aTOBa, 1979; flaBJiHaHHA3e, 1985; Kotseruba et al., 2003; Ha3apoBa, TyKaom, 
2004; Poahohob h AP-, 2006). Y ceKBeHHpoBaHHoro o6pa3ija Z. trichopoda 2n = 8 (Kot¬ 
seruba et al., 2003). TperaH bha poAa — Z. kochii — HMeeT 2n = 12 (U,BejieB, Eojixob- 
ckhx, 1965). C noMOiAbio MeTOAa GISH noica3aHO, hto Z. trichopoda abjihctcji ajuioTeT- 
pannoHAOM c ynacraeM npeAKa, 6jiH3Koro Z. biebersteiniana (Kotseruba et al., 2003). 
npeAnojiaraeTca, hto TeTpa- h reKcanJiOHAHbie bhabi Zingeria MorjiH B03HHKHyn> b pe- 
3yjibTaTe rH6pHAH3au,HH Me^CAy ahhjiohahoh uKHrepHeii h 6jiH3KopoACTBeHHbiMH BHAa- 
mh poAa Milium (IjBejieB, Eojixobckhx, 1965; IjBejieB, )KyKOBa, 1974) hjih Colpodium 
(LfBejieB, Eojixobckhx, 1965; Kotseruba et al., 2003). 

To, hto ITS-nocjieAOBaTejibHOCTH Zingeria h Colpodium 6jih3kh Apyr Apyry (pa3JiH- 
hhji npn nonapHOM cpaBHeHHH (p-distance) — 4 %), noATBep^cAaeT rnnoTe3y, BnepBbie 
BbiCKa3aHHyio H. H. IjBejieBbiM h 3. B. Eojixobckhx (1965), hto 3th bhabi poACTBeHHbi 

H HTO APyxpOMOCOMHaJI KOMn03HIJ,H^[ TeHOMa AHHrepHH H KOJinOAHyMa B03HHKJia OTHO- 
CHTeJIbHO HeAaBHO. 

CpeAH npeACTaBHTejieH Apyrnx poaob (J)HJioreHeTHHecKH HaH6ojiee 6 jih3khmh k Zin¬ 
geria h Colpodium motjih 6bi 6biTb 3JiaKH, KOTopbie paHee Ha ocHOBaHHH Mop(j)OJiorHHe- 
ckhx npH3HaKOB (cxoactbo nernyH kojiockob, HiHpoKonepenoHHaTbix no Kpaio, h noji- 
Hoe OTcyTCTBHe umnHKOBHAHbix tphxom) BKjiioHajiHCb b poA Colpodium , HO nocjie pe- 
BH3HH 3 toto poAa H. H. IjBejieBBiM 6biJiH BbiAejieHbi b OTAejibHbie He3aBHCHMbie poAa 
Colpodium sensu stricto, Hyalopoa Tzvel., Paracolpodium Tzvel. h Catabrosella Tzvel. 
(IjBejieB, Eojixobckhx, 1965; L(BejieB, 1966). Oahoh H3 ochobhbix npHHHH bbiacjichh^ 
3THX TaKCOHOB H3 pOAa Colpodium 6bIJIO TO, HTO Bee OHH HMeiOT HHbie OCHOBHbie XpOMO- 
coMHbie HHCJia, neM KOJinoAHyM. 2 npn otom H. H. IjBejieB o6paTHJi BHHMaHHe Ha to, hto 

2 J\nn Paracolpodium altaicum (=Colpodium altaicum Trin., Catabrosa altaica (Trin.) Boiss.) 2n = 42 
(AranoBa h /ip., 1993); jum P. colchicum (Albov) Tzvel. (=Catabrosa colchica Albov, Catabrosa caucasi- 
ca Albov, Colpodium colchicum (Albov) Woronow, Colpodium caucasicum (Albov) Woronow) — 2n = 28 
(U,BejieB, 19766; AranoBa w ap., 1993), jv ih Hyalopoa pontica (Bal.) Tzvel (=Catabrosa pontica Bal., Poa 
capillipes Somm. et Levier, Colpodium ponticum (Bal.) Woronow) — 2n = 28 (AranoBa w ap., 1993); Cat- 
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C. versicolor 6jih30k k Zingeria , b to BpeMii KaK Apyrne rpynm>i bhaob poAa Colpodium 
sensu lato, BbmejieHHbie nepBOHanajibHO b noApoAM Hyalopoa Tzvel., Paracolpodium 
Tzvel., Catabrosella Tzvel., a 3aTeM nojiyHHBHiHe CTaTyc poaob (IjBejieB, Bojixobckhx, 
1965; IjBejieB, 1986), cy m no Mop(j)OJiorHH h KapHOJiorHnecKHM AaHHbiM, b toh hjih 
hhoh CTeneHH 6jiH>Ke k Poa L., Arctophila (Rupr.) Anderss., Puccinellia Pari., Catabro- 
sa Beauv., Phippsia R. Br., Arctagrostis Griseb., Dupontia R. Br. h Arctopoa (Rupr.) 
Probat. (L(BejieB, Bojixobckhx, 1965; I^BejieB, 1986; CoKOJiOBCKan, IIpo6aTOBa, 1977). 

3to o6cTO^TejibCTBO 3acTaBHJio Hac HCCJieAOBaTb, abjuhotch jih Catabrosella , Para -. 
colpodium , Puccinellia , Poa , Arctopoa , Dupontia , Arctophila (JmjioreHeTHuecKH 6jih3- 
khmh po^aMH k Colpodium h Zingeria h hmcjih jih ohh c nocjieAHHMH o6mero npeAKa, 
flaBinero cecTpHHCKHe rpynnbi, y ocHOBaTejm oahoh H3 KOTopbix npoH3onuia paAHKajib- 
Haa peAyKitra ochobhoto HHCJia xpomocom ao x = 2. Oco6chho HHTepecHO 6 bijio nccjie- 
^OBaTb reHeraHecKyio AHCTaHijHK) Me>KAy Colpodium versicolor h Catabrosella varie- 
gata : y nocjieAHero BHAa, KaK noKa3aHO HaMH h ApyrHMH HCCJieAOBaTejmMH, ncxoAHoe 
AJifl Poeae ocHOBHoe hhcjio xpomocom x = 7 Taioxe peAyijHpoBaHO, xoth h He TaK 3HauH- 
TeJibHO, KaK y KOJinoAHyMa — Ao2n=10;x = 5. 

CpaBHeHHe ceKBeHHpoBaHHbix HaMH ITS-nocjieAOBaTejibHOCTeH noKa3ajio, hto Ca¬ 
tabrosella variegata 6jiH3Ka k Paracolpodium altaicum (2n = 42, x = 7). 06a othx BHAa, 
cyA^ no ITS, c bbicokoh BeponTHOCTbio (bootstrap-HHAeKC 91) 6jih3kh Puccinellia di- 
stans (2n = 14, 28, 42, x = 7) h Sclerochloa dura (2n = 14, x = 7), ho oth nerape BHAa ! 
OTHOCHTejibHO AaJiexo otctojit ot Colpodium h Zingeria , hto He A0Ka3biBaeT, ho AeJia- 
eT 6ojiee Bepo^THbiM npeACTaBJieHHe o He3aBHCHM0H peAyKijHH xpomocom y Colpodi- 
um-Zingeria h Catabrosella. 

IIpeACTaBHTejiH Apyrnx 5 BbimenepeHHCJieHHbix poaob (. Arctophila , Arctopoa — b 
jiHue Poa schischkinii , Dupontia , Arctagrostis) — bo3mo)kho, (jiopMHpyiOT OTAejibHyio 
KJiaAy — aHajiH3 ITS, ceKBeHHpoBaHHbix k HacToameMy BpeMeHH, He AaeT onpeAejieH- 
hoto OTBeTa — GyTCTpon-HHAeKCbi otoh KJiaAbi oneHb HH3KHe, peajibHOCTb ee cTaracTH- 
necKH noKa He noATBep^cACHa (cm. pncyHOK), Tpe6yeTCn cneunajibHoe hx nccjieAOBaHHe. 

OTHOHieHra Zingeria h Colpodium c poaom Poa TaK^ce Tpe6yiOT AaJibHeHinero 
nccjieAOBaHHe. CpeAH H3yneHHbix npeACTaBHTejieH matjihkob oco6hhkom ctoht Poa 
schischkinii , BbiAeJieHHbiH paHee H. C. IIpo6aTOBOH (1974) b oco6bih poA Arctopoa 
(Griseb.) Probat. OcTajibHbie HccjieAOBaHHbie HaMH npeACTaBHTejiH poAa Poa onpeAe- 
jieHHO ACJiHJiHCb Ha ABe bctbh — sect. Ochlopoa (P. annua h P. supina) h rpynny ceK- 
u,hh Stenopoa (P. glauca , P. tanjiljewii , P. palustris , P. compress a), Abbreviatae 
{P. hartzii) h Poa (P. alpina , P. angustifolia , P. arctica). 

Bo3MO>KHbiH MexaHH3M yMeHbHieHHJi HHCJia xpomocom ot nepBOHanajibHoro x = 7 
AO x = 6, 5, 2 y BbimenepeHHCJieHHbix HH3K0xp0M0C0MHbix Poeae h Aveneae — mqtk- 
XpOMOCOMHbie po6epTCOHOBCKHe H TaHAeMHbie TpaHCJIOKailHH. To, HTO 3T0T MexaHH3M 
pa6oTaji b xoAe AHBepreHijHH bhaob Poaceae , b o6meM, noATBep^CAaeTca pe3yjibTaTa- 
mh cpaBHHTejibHoro KapTHpoBaHHn reHOMOB 3JiaK0B (Gale, Devos, 1998). OAHaKO 3th 
>Ke AaHHbie roBopuT, hto Me^cxpoMOcoMHbie nepecTpoiiKH b (J)HJioreHeTHHecKOH hcto- 
pHH 3JiaK0B — peAKOCTb. HanpHMep, (jiHJioreHeTHHecKHe bctbh, AaBmne poA Oryza 
(Tpn6a Oryzeae) h poA Alopecurus (Tpn6a Phleeae ), pa3omjincb, KaK nojiaraiOT, okojio 
50 mjih JieT Ha3aA, OAHaKO 3th poAbi pa3JiHHaioTc;i jihuib 4 KpynHbiMH Me^cxpoMOCOM- 
hmmh nepecTpoiiKaMH (Devos et al., 1998), b to BpeMn KaK BHyTpHxpoMocoMHbie nepe- 


abrosella fibrosa (Trautv.) Tzvel. (=Colpodium fiibrosum Trautv., Poa catabrosoides C. Koch) — 2n= 18 
(AranoBa h zip., 1993); Catabrosella humilis (Bieb) Tzvel. (=Colpodium ornatum Nevski, Colpodium calve- 
rii Boiss. — 2n= 10 (AranoBa h zip-, 1993); Catabrosella variegata (Boiss.) Tzvel. (-Catabrosa variega¬ 
ta Boiss., Colpodium variegatum (Boiss.) Griseb.) — 2n = 10 (CoKOJiOBCKaa, IIpoOaTOBa, 1977). 
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CTpoHKH, Memnomne B3aHMopacnojio>KeHHe reHOB b npe^ejiax oahoh h toh >xe xpoMO- 
coMbi, y 3JiaKOB 3a nocjieAHHe 50—70 mjih neT npoHcxoAHJiH nacTO, b 20 pa3 name, neM 
3a to )Ke BpeM^ y MJieKonHTaiomHx (Kellog, Bennetzen, 2004). 

OHJioreHeraHecKoe ApeBO, nocTpoeHHoe Ha ochobc cpaBHHTejibHoro aHajiH3a 
ITS-nocjieAOBaTejn>HOCTeH^4ve«eae h Poeae (cm. pHcyHox), onepeAHOH pa3 noica3biBaeT 
6nH30CTb h nacTHHHoe nepeicpbiBaHHe Phleeae , Phalarideae , Aveneae h Poeae — rpu6, 
no Bbipa^ceHHio H. H. IfcejieBa (1968), HacTOJibKO 6jih3khx, hto hx caMOCTOtfrejibHOCTb 
b HexoTopbix H3 npeAJio)KeHHbix CHCTeM 3JiaKOB coxpaHHJiacb, rjiaBHbiM o6pa30M, cne- 
Aya TpaAHu,HH. HanpoTHB, noATBep>KAeHO otjihhhc Meliceae ot Poeae (IjBejieB, 1968), 
c KOTopbiMH hx paHbuie c6jiH>KajiH (Baum, 1986). 

npeACTaBJiaeT HHTepec Taioxe npoACMOHCTpHpoBaHHaa HaMH BbicoKOBepotfraafl mo- 
hoc]) hjihh naxyneKOJiocHHKOBbix (noATpH6a Anthoxanthinae Miq.). Cxoactbo ITS-no- 
cjieAOBaTejibHOCTeH Anthoxanthum alpinum h HOB03ejiaHACKHX Hierochloe (hh oahh 
eBpa3HHCKHii bha Hierochloe ao chx nop He ceKBeHHpoBaH) noATBep^cAaiOT npeACTaB- 
jieHHa o 6jih30cth othx poaob, HameAniHe CBoe xpaHHee Bbipa^ceHne b npeAJio^ceHHH 
o6T>eAHHHTb Anthoxanthum h Hierochloe b oahh poA (Schouten, Veldkamp, 1985). 
npn 3tom Phalaris truncata Guss. ex Bertol., npeACTaBHTejib poAa, HHOTAa o6T>eAHroie- 
moto c Anthoxanthinae b Tpn6y KaHapeenHHKOBbix {Phalarideae), cy ah no ITS-nocne- 
AOBaTeJIbHOCT^M, OTCTOHT OT IlaxyHeKOJlOCHHKOBblX AOBOJIbHO AaJieKO. OTMeTHM TaKHCe 
cxoactbo ITS AHnnoHAHoro reHOMa Helictotrichon adzharicum (2n = 14) c ITS TeTpa- 
nJiOHAHoro BHAa H. blaui h BbicoKonojmnjiOHAHoro 3anaAHoeBponeHCKoro H. pratense 
(2n =128 — Roser, 1998): no xpaHHeH Mepe oahh H3 tchomob (cy6reHOMOB) AByx no- 
cjieAHHX nojinnjiOHAHbix bhaob poACTBeHeH ^AepHOMy reHOMy ahhjiohahoto H. adzha¬ 
ricum. 3to corjiacyeTca c npeACTaBJieHneM, corjiacHO KOTopoMy Bee Tpn BHAa othocat 
k OAHOMy noApoAy Pratavenastrum (Vierh.) Holub (I(BejieB, 19676). 
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SUMMARY 

Variation in the basic chromosome number (x) is one of characteristic features of taxon divergence 
in some phylogenetic branches of Pooideae. Among the Poeae and Aveneae , characteristically ha¬ 
ving x = 7, there are genera which have reduced basic chromosome number, such as x = 6, 5, 4, 2. 
In particular, a remarkable low number of chromosomes, 2n = 4 found in Zingeria biebersteiniana 
(Aveneae) and Colpodium versicolor (Poeae). To study the origin of unusual two-chromosomes geno¬ 
me of Colpodium and Zingeria we have sequenced the internal transcribed spacers ITS1 and ITS2 as 
well as nuclear 5.8S rRNA genes of Colpodium versicolor and some other species of Aveneae and 
Poeae. The comparative analysis of ITS 1 + ITS2 sequences showed a low genetic distance (p-distance) 
between Colpodium versicolor and Zingeria biebiersteiniana and revealed a strong support for the mo- 
nophyly of these grasses genera. Our results suggest that the reduction of chromosome number took 
place in the chromosome complement of a common ancestor of Colpodium and Zingeria. 
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npOBe^eHW HCCJieflOBaHHH nO COnOCTaBJieHHK) (jjOTOCHHTCTHHeCKOH aKTHBHOCTH (nOTeHIJHaJIbHBIH (J)0- 
TOCHHTe3) c ^HHaMHKOH cojiepxcaHHfl nHrMeHTOB (o6mee kojihhcctbo, nyjiw cBeTOCoSnpaiomero KOMnjiex- 
ca) (CCK) H (])OTOCHCTeM (OC(I + II)) H HeKOTOpbIMH aCneKTaMH (JjyHKIIHOHHpOBaHHfl BHOJiaKCaHTHHOBOrO 
UHKjia (BL() (onpe/iejieHHe nyjia aKTHBHoro BHOJiaxcaHTHHa, oco6chhocth npoxoxc/ieHHfl peaKijHH HHKjia, 
npHMeHeHHe khthShtophoto Top MO>Ke hhh oSparaoH peaKHHH) Ha pa3Hbix 3Tanax OHToreHe3a Ficaria verna 
h Scilla sibirica. IIoKa3aHa B03MOxcHaji conpnxceHHOCTb cSaJiaHCHpOBaHHOH paSoTbi BL( h bcjihhhh (Jjoto- 
CHHTeTHuecKOH aKTHBHOCTH b xojie BereTaijHH. Ha HauajibHbix 3Tanax pa3BHTHH 34>eMep0H/ibi noTeHunajib- 
ho 6ojiee oSecneneHbi 3am,HTHbiMH MexaHH3MaMH Ha ypoBHe nnrMeHTHoro KOMnnexca: 6ojiee BbicoKaa cno- 
co6hoctb BHOJiaxcaHTHHa npeBpamaTbCH Ha CBeTy b 3eaKcaHTHH, SojibiHHH nyji nnrMeHTOB BL( y F. verna h 
oueHb BbicoKoe co/iepxcaHHe KcaHTO(})HJiJiOB Ha 100 MOJien xjiopocjwjuia (Xji) b CCK y S. sibirica. O/maKO 
onTHMajibHbie ycjioBHH /uih paSoTbi BL( co3/taiOTc;i b KJieTKe jiHCTa nccjie/iOBaHHbix 34>eMep0H/i0B tojibko 
b (})a3y HBeTeHHH, Kor/ta BejiHHHHbi noTeHimajibHOH hhtchchbhocth (J)OTOCHHTe3a (nHO) /locTHraiOT MaK- 
CHMaJIbHblX 3HaueHHH. 

KjnoueBbie cjiOBa: 3(j>eMepOH/ibi, Ficaria verna , Scilla sibirica , BHOJiaKcaHTHHOBbiH hhkji, reTepo- 
reHHOCTb BHOJiaxcaHTHHa, aHTepaKcaHTHH, noTeHunajibHbiH (J>OTOCHHTe3, (})OTOHHrH6HpoBaHHe. 

3(f)eMepoHAi>i othocatcji k cnei],H(j)HHecKOH 3KOJiorHHecKOH rpynne pacTeHHH, ocy- 
niecTBJiaiomHx KopoTKyio nporpaMMy pa3BHTHJi pamieH bcchoh npn othochtcjibho hh3- 
khx TeMnepaTypax B03Ayxa h noHBbi h bbicoxoh HHeojumHH. npn hoao6hom coHeTamm 
npHpoAHbix (JiaKTopoB B03HHKaeT onacHOCTb (jiOTOAHHaMHHecKoro pa3pymeHH^ (Jioto- 
CHHTeTHHecKoro annapaTa h xjictxh b ijejiOM. B othx ycjiOBHJix oahhm H3 ochobhbix 3a- 
IIIHTHblX MexaHH3MOB Ha ypOBHe nHrMCHTHOH CHCTeMbi JIBJDieTCJI BHOJiaXCaHTHHOBblH 
ljhxji, b pe3yjibTaTe pa6oTbi KOToporo HaxamiHBaeTCJi xapoTHHOHA 3eaKcaHTHH. 

PaHee HaMH 6bino noxa3aHO, hto (JiOTOCHHTeTHHecxHH annapaT jihctbcb 3(f>eMepoH- 
AOB noTeHu,HajibHO 6ojiee o6ecneneH (j)OT03amHTHbiMH MexaHH3MaMH Ha ypoBHe nnr- 
MeHTHOH CHCTeMbi, neM JiHCTba JieTHeBereTHpyiomHX pacTeHHH (MacjiOBa h AP-, 2003). 
Tax, b CCK njiacraA 3(j)eMepoHAOB o6Hapy>xeHbi bbicokhc coothohichh^ xcaHTO(j)HJiJiOB 
h xjiopo(j)HJiJia (50—60 MOJieii Ha 100 MOJieii xjiopo(j)HJUia no cpaBHeHmo c 30—40 mo- 
jmmh y JieTHeBereTHpyiomHX pacTeHHH). Taxxce cymecTBeHHO 6ojibineH 6biJia h BejiHHH- 
Ha (jjOHAa aKTHBHoro BHOJiaxcaHTHHa — ao 85 % ot cyMMbi xcaHTO(j)HJiJiOB BHOJiaxcaH- 
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THHOBoro ijHKjia no cpaBHeHHio c 60 % y jieTHeBereTHpyiomHX bhaob. TaKne ocoGeH- 
hocth nnrMeHTHon chctcmbi 3(J)eMepoHAOB oGecneHHBaiOT ocymecTBJieHne bbicoxoh 
HHT eHCHBHOCTH (j)OTOCHHTe3a B yCJIOBHflX paHHCH BeCHbi: npH HH3XOH nOJIO>XHTeJIbHOH 
TeMnepaType (5—10 °C) n nojmoM cojihchhom ocBemeHHH noTemjHajibHafl hhtchchb- 
HOCTb (J)OTOCHHTe3a y a^eMepoHAOB AOCTnraeT Te x tkq 3HaneHHH, hto h y jieTHeBerera- 
pyiomnx bhaob npn 20 °C. 

OAHaKO 3th nccjieAOBaHM npoBOAHJincb b (f)a3y ABeTeHH^t pacTeHHH, KorAa jihctb^ 
AOCTnrajin 3pejiocra n 3aKaHHHBajiocb (J)opMHpoBaHHe (J)OTOCHHTeTHHecKoro annapaTa 
(MaMyniHHa n AP-, 2002). TorAa xax npoijeccbi ero CTaHOBJiemni n AecTpyxijHH b xoAe 
OHToreHe3a jincTa b 3HaHHTejibHO Gojibmen cTeneHH noABep>xeHbi achctbhio HeGjiaro- 
npraTHbix (|)aKTopoB cpeAbi. 

B 3aAany HacTO^men paGora bxoahjio conocTaBjiemie nHO c AHHaMHxon coAep- 
jKamra nnrMeHTOB (o6mee kojihhcctbo, nyjibi CBeTOcoGnpaiomHX xoMiuiexcoB n (j)o- 
tochctcm) n HexoTopbiMH acnexTaMH (JjyHKAHOHHpoBaHH^ BL( (onpeAejieHne nyjia 
aKTHBHoro BHOJiaxcaHTHHa, cTeneHb npoxo)KAeHHfl peaxijHH ijHXJia, npnMeHeHne hhth- 
GnTopHoro TopMO^ceHH^ oGparaoH peaxijHH) Ha pa3Hbix 3Tanax OHToreHe3a 2 bhaob 
3(j)eMepoHAOB. CpaBHHTejibHbin aHajiH3 nojiyneHHbix AaHHbix no3BOJiHT BbWBHTb 3a- 
lAHTHbie MexaHH3Mbi Ha ypoBHe nHrMeHTHbix chctcm, ocymecTBjnnomHX (J)otochhtc 3 
Ha pa3JiHHHbix 3Tanax CTaH0BjieHH5/AecTpyxu,HH (j)OTOCHHTeTHHecxoro annapaTa jihctb- 
eB 3(f)eMepoHAHbix pacTeHHH. 


MaTepwajibi h MeTOAHKa 

06T>exTaMH HCCJieAOBaHHJi flBjnumcb ABa BHAa 3(j)eMepoHAHbix pacTeHHH — Fica- 
ria verna Huds. (Ranunculaceae, Dicotyledones ) n Scilla sibirica Haw. (Liliaceae, Mo- 
nocotyledones), npoH3pacTaiomHe b napxe EoTaHHHecxoro HHCTHTyTa hm. B. JI. KoMa- 
poBa PAH (C.-neTep6ypr). 3xcnepnMeHTbi npoBOAHJincb b xoAe OHToreHe3a pacTeHHH 
Ha CTaAHH HanajibHon BereTaijHH, 6yTOHH3au,HH, abctchh^ h njioAOHomeHJDi. 

CTeneHb npoxo^xAemw peaxijHH BHOJiaxcaHTHHOBoro itfixjia H3ynajiacb oxcnepn- 
MeHTanbHO b ycjiOBmix, m axcHManbHO npHGjin^ceHHbix no TeMnepaTypHOMy (10—20 °C) 
n CBeTOBOMy (60—70 xjix) pe>xHMy x ecTecTBeHHbiM. OnbiTbi CTaBHJincb no cjieAyiomeH 
cxeMe: CHanajia BbicenxH H3 jincTbeB 3aTeMHfljmcb Ha 40 mhh aa^ BbipaBHHBaHHfl Ghojio- 
rnnecxoro MaTepnajia, 3aTeM 20 mhh ocBemajmcb (npoxo>xAeHHe np^MOH peaxijHH u,hx- 
Jia — Ae33noxcHAaAM BHOJiaxcaHTHHa) h bhobb 3aTeMHflJiHCb Ha 50 mhh (npoxo>xAeHHe 
oGpaTHOH peaxu,HH — 3noxcHAau,H;i 3eaxcaHTHHa). 

fljia TopMO^ceHM oGpaTHOH peaxu,HH ijHXjia npHMeHjmcji cneijH(j)HHecxHH hhthGh- 
Top (j)epMeHTa 3noxcHAa3bi cajmijHJiajibAOxcHM (CA) b xoHijeHTpaijHH 2.5 mM. Xjio- 
po(J)HJUibi onpeAejiajiHCb cnexTpo(J)OTOMeTpHHecxHM mctoaom Ha «Specord UV VIS» b 
au,eTOHOBOH BbiDDxxe no (j)opMyjiaM JlnxTeHTajiepa (Lichtenthaler, Wellbum, 1984). Ka- 
pOTHHOHAbl pa3AeraJIHCb C nOMOIAbK) TOHXOCJIOHHOH XpOMaTOTpa(j)HH nO MeTOAy Xare- 
pa b MOAH(J)Hxau,HH T. A. KopmomeHxo b CHCTeMe pacTBopHTejien — 6eH3HH Mapxn 
«He(J)pac» : aijeTOH : xjiopo^opM b cooTHomeHHH 6:5:4 (KopHiomeHxo, Cano>xHHxoB, 
1969). KojiHnecTBeHHbie onpeAeuemni npoBOAHJincb cnexTpo(j)OTOMeTpHHecxH. JJjm bbi- 
Aejiemni aHTepaxcaHTHHa jnoTeHHOBa^t (j)paxu,H;i H3 S. sibirica pexpoMaTorpatfmpoBa- 
jiacb Ha cHJiHxarejieBbix njiacraHax (Kieselgel 60, Merck, TepMaHHfl) b CHCTeMe pacTBO- 
pmejieH — 6eH3HH Mapxn «He(j)pac» : aijeTOH : xjiopo(j)opM b cooTHomeHHH 5:5:4. 
HccjieAOBaHHe aojih axTHBHoro (j)OHAa BHOJiaxcaHTHHa ot cyMMapHoro nyjia xcaHTO- 
(J)hjijiob BL( npoBOAHJiocb c npHMeHeHHeM CA b xoHAeHTpaijHH 2.5 mM. pa3AeJie- 
HHJI H30MepOB BHOJiaxcaHTHHa (fjpaXAHH 3TOTO XCaHTO(j)HJIJia, He npeBpaTHBHia^Ca B 3e- 
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aKCaHTHH npH CBeTOBOM B03ACHCTBHH H IipH AeHCTBHH CA, HCCJieAOBaJiaCb MeTOAOM 
HPLC Ha 25-caHTHMeTpoBOH xojiOHxe C18 c o6pam;eHHOH (j)a30H (TeMnepaTypa H3Mepe- 
hm 25 °C; CKopocTB TOKa 1 mji • mhh" 1 ; Mo6HJii>Ha^[ (f>a3a MeTaHOJi : H 2 0 b cooTHomeHHH 
99.5 : 0.5; AeTexrapoBaHHe npn 450 hm (SPD-M6A, Shimadzu)). Taotce paccHHTbiBa- 
jiocb pacnpeAejieHHe nHrMeHTOB no rjiaBHtiM (fjOTOCKHTeranecKHM nyjiaM — cbctoco- 
OnpaiomeMy KOMnjieKcy h cyMMapHOMy KOMnjieKcy (Jjotochctcm (OC(I + II)) (Maslova, 
Popova, 1993; MacjiOBa h AP-, 2003). PacneT aojih xjiopotjnuuiOB b CCK ot hx cyMMbi 
npoH3BOAHJic^[ c yneTOM Toro, hto, BO-nepBbix, Becb xjiopo(j)HJUi b HaxoAHTCJi b CCK h, 
BO-BTopbix, cooTHomeHHe xjiopo(j)HJUiOB a/b b CCK paBHO 1.2 (Lichtenthaler, 1987). 

OAHOBpeMeHHO Ha toh >xe OHOJiorHHecxoH npo6e jihctbcb npoBOAHJiHCb H3MepeHira 
nOTeHAHaJIbHOH HHTeHCHBHOCTH (J)OTOCHHTe3a paAHOMeTpHHeCKHM MeTOAOM C HCnOJIb- 
30BaHHeM C 14 (B03HeceHCKHH H Ap., 1965) npH BbICOXOH XOHACHTpaAHH C0 2 (1 %) H 
OCBemeHHOCTH 70 kjik. 

OnbiTbi npoBOAHJiHCb b TpexxparaoH noBTopHOCTH b TeneHHe Tpex nojieBbix ce30- 
hob 2004—2006 rr. b (f>a3bi Hanajia BereTaAHH (1/3 ot njiomaAH 3pejioro JiHCTa), 6yTO- 
HH3au,HH, ABeTeHM h njiOAOHomeHHfl. B Ta6jiHU,e h Ha pncyHxax npHBeAeHbi cpeAHHe 
apH(J)MeTHHeCKHe BeJIHHHHbl 6HOJIOTHHeCKHX nOBTOpHOCTeH B pa3Hbie Ce30HbI H HX 
cpeAHHe KBaApaTHHHbie otxjiohchhji. 


Pe3yjibTaTbi h o6cyacAeHHe 

B jihctbax S. sibirica ot (j)a3bi bcxoaob (cepeAHHa anpejia, xohhhx JiHCTa HaA non- 
BeHHbiM noKpoBOM 2—3 cm) BnjiOTb ao MaccoBoro abctchh^ (cepeAHHa Mas) nponc- 
xoahjio paBHOMepHoe HapacTaHHe Xji a h b h cooTBeTCTBeHHO hx cyMMapHoro coAep- 
>xaHHJi — ot 4.18 ± 0.15 ao 10.47 ± 0.55 m r • r _1 cyx. Maccbi. CooTHomeHHe Xji a h b h 
AOjih Xji (ot o6mero) b CCK 6bijio aobojibho cTaOnjibHbiM bo Bee (j)a3bi pa3BHTHa pac- 
TeHHa. CyMMa xaporaHOHAOB k (j)a3e ABeTeHHJi yBejiHHHBajiacb — ot 1.36 ±0.12 ao 
1.84 ± 0.04 mt • r _1 cyx. Maccbi, a k (j)a3e MaccoBoro njiOAOHomeHHa hcckojibko cHH>xa- 
jiacb. Ii3MeHeHHa cyMMapHoro coAep>xaHH;i xaporaHOHAOB nponcxoAHJin 3a cneT chh- 
xpoHHoro H3MeHeHHa KOJiHHecTBa HHAHBHAyajibHbix nnrMeHTOB. Hto xacaeTca pacnpe- 
AejieHHJi nnrMeHTOB no nyjiaM (J)OTOCHCTeM h CCK, to npocjie>xHBajiacb cjieAyioiAaa 
3aKOHOMepHOCTb: Ha paHHHX OTanax pa3BHTra pacTemui b CCK 6bijio 6ojibine xcanro- 
(J)hjijiob (cm. TaOjiHAy), Ha 6ojiee no3AHHx CTaAHax hx xojihhcctbo cmuxajiocb. PaHee 
6buio noica3aHO, hto ajw OAHOAOJibHbix 3(j)eMepoHAOB Ha caMOM paHHeM OTane OHTore- 
He3a xapaKTepeH ycHJieHHbiH chhtc 3 xaporaHOHAOB, KOTopbie CHanajia nrpaioT opraHH- 
3yK)iAyio pojib b (jiopMHpoBaHHH rpaH, a 3aTeM BbinojiHaiOT 3aiAHTHyio (jiyHXAHio (Jjoto- 
CHHTeTHHecKoro annapaTa (MaMyniHHa h AP-, 2002). 

B xoAe BereTaAHOHHoro AHXJia F. verna ot (j)a3bi bcxoaob (cepeAHHa anpejw, 1/3 ot 
njioiAaAH 3pejioro JiHCTa) ao MaccoBoro ABeTeHHJi (xohca anpejw — cepeAHHa Mast) Tax- 
)Ke npoHcxoAHJio HexoTopoe B03pacTaHHe cyMMapHoro coAep)xaHiDi xjiopotjnuuiOB — 
ot 7.03 ± 0.012 ao 10.21 ± 0.09 Mr-r _1 cyx. Maccbi. OAHaxo b otjihhhc ot S. sibirica 
oho conpoBO)XAaJiocb HeOojibiHHM H3MeHeHHeM cooTHomeHHe Xji a h b h xax cjicactbhc 
3Toro — H3MeHeHHeM (yMeHbmeHHeM) aojih Xji (ot o6mero) b CCK — ot 58 ao 47 %. 
K (j)a3e njiOAOHomeHHa (xohca Ma^t — Hanajio hiohji) coAep>xaHHe Xji CHH>xajiocb b cpeA- 
HeM Ha 10—15 %. CyMMa xaporaHOHAOB Hecxojibxo yMeHbinajiacb x (f>a3e abctchm — 
ot 1.80 ± 0.002 ao 1.40 ± 0.01 Mr ■ r -1 cyx. Maccbi h ocTaBajiacb hoctojihhoh ao xoh- 
Aa BereTaAHH. CHH>xeHHe cyMMapHoro coAep>xaHHJi xaporaHOHAOB npoHcxoAHJio b 

OCHOBHOM 3a CHeT yMCHbHieHHJI XCaHTO(J)HJIJIOB-ynaCTHHXOB BIJ, XOJIHHeCTBO XOTO- 

pbix yMeHbiHHJiocb no Mepe pocTa Ha 35 % (pnc. 1). 
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Pacnpe/ieJieHHe nnrMeHTOB no nyjiaM CBeiocoOnpaiomero KOMnjieKca (CCK) 

H (J)OTOCHCTeMaM (OC(I+II)) H nOTeHUHaJIbHan HHTCHCHBHOCTb (J)OTOCHHTe3a (nMO) 
B pa3Hbie (J)a3bl pa3BHTHH StJjeMepOHAHblX paCTeHHH 



CCK 

OC(I+Il) 

nwo, 

mt CO2 • r" 1 
cyxoft Maccbi 

Oa3a pa3BHTH« 

XJ1, % OT 
cyMMbi XJI 

KCaHTO(J)HJUIbI, 
MOJIH Ha 

100 MOJieft Xji 

B+3, mojih Ha 
100 MOJieft Xji 

p-KapOTHH, 
MOJIH Ha 

100 MOJien Xji 


Scilla sibirica 


Haqajio BereTaunn (14—17.04; 
+ 15 °C) 

50 

78 ±3 

20 ± 0.8 

15 ± 0.80 

25.0 ± 2.3 

ByroHH3auHH—Ha4ajio UBeTe- 
hhh (26.04, 15.05) 

49 

59 ±5 

11 ± 0.18 

15 ± 1.15 

— 

MaccoBoe uBeieHne (11—20.05; 
+ 15 °C) 

56 

32 ± 3.21 

7 ± 0.08 

14 ± 1.73 

109.0 ± 9.0 

IIJioAOHomeHHe (26.05—27.05; 
+ 18 °C) 

57 

30 ± 2.51 

6 ± 1.05 

13 ± 1.15 

38.5 ± 4.0 


Ficaria verna 


Hanajio BereTaunn (14—15.04; 
+ 15 °C) 

58 

54 ± 4.51 

18 ± 0.58 

18 ± 1.15 

19.6 ± 3.8 

Hanajio uBeTeHHH (24.04) 

56 

46 ± 3.21 

12 ± 0.58 

16 ± 1.73 

— 

MaccoBoe UBeieHne (11—12.05; 
+ 15 °C) 

45 

36 ± 5.51 

10 ± 1 

13 ± 1.15 

84.1 ± 5.2 

IIJioAOHomeHHe (26.05—06.06; 
+18 °C) 

48 

38 ±3.2 

11 ± 1.15 

14 ± 1 

28.2 ±3.1 


npHMenaHHe. B acoOicax npHBejieHbi jiaTbi nocraHOBKH 3KcnepHMeHTOB b pa3Hbie ce30Hbi h TeMnepary- 
pa, npn KOTopoft onpeaejiajiacb nHO. «—» — onpejiejieHHe noKa3aTejia He npoBojtfuiocb. B — BHOJiaKcaHTHH, 3 — 
3eaKcaHTHH. 


B ijejiOM coAep^caHHe xjiopo(j)HJiJiOB h xaporaHOHAOB b jihctbax S. sibirica h F. ver- 
na, a Taxace pacnpeAejieHHe imrMeHTOB no nyjiaM CCK n OC(I + II) 6biJio ranHHHbiM 
ppm rpynnbi 3(j)eMepoHAHbix pacTeHHH (MacjiOBa n Ap., 2003) n CBHAeTejibCTBOBajio 
o c(J)opMnpoBaHHOCTH nnrMeHTHOH CHCTeMbi Aa>xe y jincTbeB, AOcraraiomHX 1/3 ot Max- 
CHMajibHoro pa3Mepa ((f>a3a BereTaijHH) (cm. Ta6jiHu,y). Pa3JiHHHJi b (JjopMnpoBaHHH nnr- 
MeHTHoro annapaTa y 3thx pacTeHHH b xoAe BereTaijHH, ohcbhaho, onpeAejnnoTc;i pa3- 
JIHHHblMH CTpaTerHflMH pOCTa JIHCTa OAHOAOJIbHbIX H AByAOJIbHbIX pacTeHHH. 

Hto xacaeTca H3MeHeHHH b cc>Aep>xaHHH BHOJiaxcaHTHHa n 3eaKcaHTHHa b xoAe npa- 
moh n oOparaoH peaxijHH BL(, t. e. b onbiTax npn ocBeimeHnn JincTbeB n nocjieAyio- 
meM 3aTeMHeHHH, to HMejia mccto cjieAyiomafl xapTHHa. B jiHCTbax F. verna (pnc. 1, 
A — r) np^Maa peaxijHfl npoxoAHJia bo Bee (f>a3bi OHToreHe3a: Ha CBeTy ot 40 ((f>a3a Bere- 
Tan,HH) ao 50—60 % (ocTajibHbie (|)a3bi) BHOJiaxcaHTHHa npeBpamanocb b 3eaxcaHTHH* 
06paTHa^t peaKAHH BL( — npeBpameHHe 3eaKcaHTHHa b BHOJiaxcaHTHH — nojmocTbK) 
(c6ajiaHcnpoBaHo) ocymecTBJDiJiacb tojibko b (f>a3y ABeTemni. B 6ojiee paHHne cpoxn 
(Hanajio BereTaijHH), xax n b 6ojiee no3AHne (rniOAOHomeHne), nacTb 3eaKcaHTHHa b 
TeMHOTe He npeBpamajiacb b BHOJiaxcaHTHH. 

Rim S. sibirica npoxo>xAeHHe peaxijHH BL( b pa3Hbie (j)a3bi pa3BHTiw pacTeHHH b 
AejiOM HMejio cxoAHbiH c F. verna xapaxTep (pnc. 2, A — r). OAHaxo 6biJiH o6Hapy)xe- 
hm HexoTopbie otjihhhh. Tax, Ha HanajibHbix OTanax pa3BHTH*[ b hcxoahbix npo6ax co- 
Aepxcajiocb He6ojibmoe xojmnecTBO 3eaxcaHTHHa. IIp^Ma^ peaxan^t BL( npoxoAHJia Ha 
35—40 %, TorAa xax o6paTHaa — tojibxo no BHOJiaxcaHTHHy h jimhib Ha 10—15 % 
(pnc. 2, A, E). Kax h3bcctho, B3aHMonpeBpameHH^[ BHOJiaxcaHTHHa h 3eaxcaHTHHa b xo¬ 
Ae BI1, HAyT nepe3 npoMe>xyTOHHbiH xoMnoHeHT — aHTepaxcaHTHH. 06biHHo aHTepax- 


75 



0.6 


^ E 






Phc. 1. CBeT03aBHCHMtie H3MeHeHHJi coflepacaHHJi KcaHTO(J)HJiJiOB-yHacTHHKOB B1J b JiHCTtax Ficaria vema 

Ha pa3HBix 3Tanax pa3BHTHa pacTeHHa. 

A — Hanajio BereTauHH, E — Hanajio uBeTeHHB, B — MaccoBoe iiBeTeHne, JT — njio^oHomeHHe. 1 — BHOJiaiccaHTHH, 2 — 
3eaKcaHTHH. no och aScuHcc — BapnaHTbi 3KcnepHMeHTajibHbix B03jeiicTBH h: hcx — wcxo^Hoe (TeMHOBoe) coaepacaHHe 
BHOJiaxcaHTHHa; cb — ocBemeHne jiHCTbeB 20 mhh npn 100 kjik; cb + t — nocjie^yiomee 3aTeMHeHHe JiHCTbeB b TeneHne 
50 mhh; cb + CA — ocBemeHne JiHCTbeB 20 mhh npn 100 kjik c joOaBJieHHeM cajiHUHJiajib^OKCHMa. no och op^HHaT — 
co^epxcaHHe BHOJiaKcaHTHHa h 3eaKcaHTHHa, Mr • r _1 cyx. Maccbi. 


caHTHHa b npo6ax oneHb Majio h H3MeHeHra b ero coAep^caHHH He yHHTbiBajiHCb hbmh 
paHee npn 6ajiaHCOBBix HCCJieAOBamnix peaicijHH BIJ. B cjiynae c S. sibirica OKa3ajiocb, 
hto Ha paHHHX (f>a3ax pa3BHTHfl pacTeHHa He6ojibmoe kojihhcctbo aHTepaKcaHTHHa npn- 
cyTCTBOBajio Aa^ce b hcxoahhix BapnaHTax, He3HaHHTejibHO yBejiHHHBajiocb npn ocBe- 
meHHH, a npn nocjieAyiomeM 3aTeMHeHHH yMeHbmajiocb. TaKHM o6pa30M, o6paTHaa 
peaKu,H^[ BU, npoxoAHJia TOJibKO Ha CTa^HH aHTepaiccaHTHH — BHOJiaiccaHTHH, Tor^a kslk 
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Phc. 2. CBeT03aBHCHMbie H3MeHeHHX coflepxcaHHH KcaHTO(}mjiJiOB-yHacTHHKOB BLJ b jihctbhx Scilla sibirica 

Ha pa3Hbix 3Tanax pa3BHTHa pacreHHJi. 

06o3HaHeHH« — xax Ha pwc. 1. 

CTyneHb 3eaKcaHTHH — aHTepaKcaHTHH 6buia no KaKHM-TO npnHHHaM 3aTopMO>xeHa. 
HepaBHOMepHoe npoxo^eHne CTyneHen peaxijHH BIJ OTMenajiocb paHee b jimepaType 
ppm HeKOToptix npeACTaBHTejien ApeBHHX b obojhoijhohhom OTHomeHnn bhaob 3ejie- 
hbix BOAopocjien (Frommolt et al., 2001). 

Ha CBeTy, xax h3bcctho, HAyT OAHOBpeMeHHO o6e peaxijHH BIJ, n ot coothohichhji 
nx cxopocTen 3aBHCHT xojiHnecTBO HaxonnBmeroc^ 3eaxcaHTHHa. Hcnojib3ya HHrnOn- 
TopHyio TexHHxy, mbi nonbiTajincb onpeAejiHTb noTerajHajibHyio cnocoOHOCTb np^Mon 
peaxiuiH u,HXJia. Rnx 3Toro npHMeHfljicfl HHrnOnTop oOpaTHon peaxijHH CA, CB^3biBaio- 
mnn 3noxcHAa3y n He no3BOJi>nomHH npoxoAHTb Ha CBeTy oOpameHHio 3eaxcaHTHHa 
b BHOJiaxcaHTHH. npH achctbhh CA Ha HanajibHbix (f>a3ax pa3BHTra pacTeHHH xojihhcct- 
bo HaxonHBHieroc^ Ha CBeTy 3eaxcaHTHHa B03pacTajio Ha 10—15 % b jihctbax S. sibi- 
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rica (pile. 2, A, E) h Ha 40 % y F. verna (pnc. I, A). TaKHM o6pa30M, np^Maa peaKijHJi 
Ha 3tom 3Tane pa3BHTHii peajiH30BbiBajiacb He nojiHOCTbio, npnneM rjiz F. verna — 
Ha (|)OHe 3HaHHTejibHO 6ojibmero nyjia KcaHTO(f)HJiJiOB BIJ. HaHHHaa c (j)a3bi hbctchm h 
Ao KOHU,a BereTauHH hhtchchbhocth np^MOH peaKiiHH 6e3 CA h c CA 6bum npHMepHO 
paBHbl (pHC. 1 H 2). 

TaKHM o6pa30M, noKa3aHO, hto np^Maa peaKijHJi BIJ He nojiHOCTbio peajiH3yeTCii 
TOJibKO b Hanajie BereTaijHH b otjihhhc ot o6paTHOH, 3aTopMO>KeHHOH KaK Ha paHHHX, 
TaK h Ha no3AHHX 3Tanax pa3BHTHn pacTemni. 

H3BecTHO, hto Aa>Ke npH caMbix 6jiaronpHflTHbix ycjiOBHiix Ha CBeTy b 3eaKcaHTHH 
nepexoAHT He Becb BHOJiaxcaHTHH, t. e. hcxoahbih nyji 3toto KcaHTO(j)HJiJia reTepore- 
HeH (Cano^cHHKOB, KopmomeHKO, 1969; Siefermann-Harms, 1984). Rnx KOJimecTBeH- 
hoh ou,eHKH «aKTHBHoro» BHOJiaKcaHTHHa npHMemuicfl C A. IIocKOJibKy 3tot hhth6htop 
6jiOKHpyeT o6pa30BaHHe BHOJiaKcaHTHHa H3 3eaKcaHTHHa, ero npHMeHeHHe no3BOJUieT 
BbIHJieHHTb AOJIK) BHOJiaKcaHTHHa (OT HCXOAHOTO COAep5KaHHJl), CnOCo6HyiO BCTynaTb 
b CBeT03aBHCHMbie npeBpameHHu. B HanajibHyio (|>a3y BereTaijHH Ha CBeTy b 3eaKcaHTHH 
npeBpamajiocb 36 % hcxoahoto BHOJiaKcaHTHHa, TorAa KaK npn Ao6aBJieHHH CA — 
60 % (pHC. 1 ,A). nOCKOJIbKy CHHTaeTCH, HTO RJ1% B3aHMOAeHCTBHH C Ae33n0KCHAa30H — 
(jiepMeHTOM, OCymeCTBJWIOIAHM CBeT03aBHCHMyiO Ae33nOKCHAaU,HIO BHOJiaKcaHTHHa, 
AOCTynHa tojibko ero mpanc- KOHtfwrypaijiDi (Phillip et al., 1999; Milanowska et al., 
2003), Mbi nonbiTajiHCb HccjieAOBaTb KanecTBeHHbiH cocTaB BHOJiaKcaHTHHa, He BCTy- 
naiomero b CBeT03aBHCHMbie npeBpameHHU. 

HPLC-aHajiH3 «ocTaTOHHoro» BHOJiaKcaHTHHa no3BOJiHJi ycTaHOBHTb, hto 3Ta (jipaK- 
u,HJi cocTOHJia H3 4 KOMnoHeHTOB. Be3 CA npHMepHO b paBHbix KOJinnecTBax npncyTCT- 
BOBajiH mpanc - h ABe i/wc-KOH^nrypaAHH BHOJiaKcaHTHHa, a TaiOKe mhhophbih KOMno- 
HeHT. IIpH Ao6aBjieHHH CA 90—95 % (j)paKu,HH Gbijih npeACTaBjieHbi AByMn H30MepaMH 
BHOJiaKcaHTHHa, HMeiomHMH ijuc- nHK b yjibTpa(j)HOJieTOBOH nacTH cneKTpa. flpa, Apy- 
THX H30Mepa He 6bIJIH HAeHTH^HAHpOBaHbl, TaK KaK HaXOAHJIHCb B CJieAOBblX KOJIHHeCT- 
Bax. 3to 03HanaeT, hto Ha HanajibHbix 3Tanax OHToreHe3a F. verna b CBeT03aBHCH- 
Mbie npeBpameHH^ no KaKHM-TO npHHHHaM BCTynaeT tojibko nacTb «aKTHBHoro» BHO¬ 
JiaKcaHTHHa. 

PaHee 6bijio noKa3aHO, hto MOJieKyjibi BHOJiaKcaHTHHa b cocTaBe CCK cnoco6cT- 
ByioT cTa6HJiH3au,HH coctouhhji KOMnjieKca, HanpaBJieHHoro Ha CBeTOc6op, TorAa KaK 
MOJieKyjibi 3eaKcaHTHHa, BCTpaHBancb b CTpyKTypy CCK, H3MeHflioT ero KOHtfropMaijHK) 
TaKHM o6pa30M, hto bo3mo>kho 6ojiee 34>(|)eKTHBHoepacceHBaHHe norjiomeHHOH Xji H3- 
6bitohhoh CBeTOBOH OHeprHH (Ruban et al., 1997; Havaux et al., 2000). B (f>a3y BereTa- 
u,HH nnrMeHTHbiH annapaT F. verna o6jiaAaeT nepTaMH «TeHeBoro» rana (6ojibmee co- 
Aep>KaHHe Xji b h cooTBeTCTBeHHO 6ojibinaa aojih Xji b CCK), t. e. b 6ojibiiieH CTeneHH 
HanpaBJieH Ha ycnjieHHe CBeTOcoGnpaiomeH (jiyHKijHH. Bo3mo>kho, hmchho othm o6t>jic- 
raeTca 6ojiee BbicoKoe coAep^caHHe BHOJiaKcaHTHHa b CCK. 

IlapajiJiejibHO c onpeAejieHHUMH xapaKTepncTHK nnrMeHTHoro annapaTa Ha toh >Ke 
6HOJiorHHecKOH npo6e jihctbcb npoBOAHJiocb H3MepeHHe HOTeHijHajibHOH hhtchchb- 
hocth (J)OTOCHHTe3a npn TeMnepaType, cooTBeTCTByiomeH TeMnepaType cpeABi obma- 
hhji. B xoAe KopoTKoii nporpaMMbi pa3BHTM 3(J)eMepoHAOB OTMenajiacb cjieAyiomaa 3a- 
KOHOMepHOCTb: BejiHHHHbi 1IHO AOcrarajiH MaKCHMajibHbix 3HaneHHH b nepnoA ABeTe- 
hhh pacTeHHH, KorAa jihctba Ficaria verna hmcjih MaKCHMajibHbiH pa3Mep, a y Scilla 
sibirica HaxoAHJiHCb Ha CTaAHH HHTeHCHBHoro pocTa (okojio nojiOBHHbi ot MaKCHMajib- 
hoh ajihhbi). Ha CTaAHH cTapeHHn pacTeHHH nHO CHH^cajiacb nonra b 3 pa3a, xoth TeM- 
nepaTypa B03Ayxa 6biJia hcckojibko Bbirne (cm. Ta6jiHiiy). 

KaK OTMenajiocb paHee, HH3KHe 3HaneHHa nHO Ha HanajibHbix 3Tanax OHToreHe3a 
3(|)eMepoHAOB Moryr 6bitb o6ycjiOBJieHbi MeHbineH aKTHBHocTbio pH6yji03o6HC(])oc(j)aT 
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Kap6oKCHJia3bi/oKCHreHa3bi (PEOK/O) h (|)epMeHTOB ijHKJia KajibBHHa, KOTopbie eme 
He 3aKOHHHJiH 3Tan (J)opMHpoBaHH^[ aKTHBHoro KOMnneKca (Mokpohocob, 1981; MaMy- 
uiHHa h AP-, 2002). Heo6xc>AHMO noAHepKHyTb, hto AeTajibHoe H3yneHHe b 3Ty (f>a3y Be- 
reTau,HH nHrMeHTHoro KOMnneKca xjioponjiacTOB noKa3ajio, hto oh y^ce npaKTHHecKH 
C(J)OpMHpOBaH CTpyKTypHO H HaHHHaeT OCymeCTBJI^Tb (J)yHKU,HK) 3amHTbI OT yrp03bl 
(J)OTOHHrH6HpOBaHHa XJIOpO(|)HJIJI-6eJlKOBbie KOMIUieKCbl I H II (J)OTOCHCTeM. 06 3TOM 
CBHAeTejibCTByeT 6onee BbicoKaa cnoco6HOCTb BHOJiaKcaHTHHa npeBpamaTbCfl Ha CBeTy 
b 3eaKcaHTHH, 6ojibiHHH nyji nHrMeHTOB BIJ y F. verna h oneHb BbicoKoe coAep^caHHe 
KcaHTO(J)HJUiOB Ha 100 MOJieH Xji b CCK y S. sibirica (cm. TaGjmuy). 

TaKHM o6pa30M, b Hanajie BereTauHH b KJieTKax Me30(j)HJiJia jiHCTa 3(J)eMepoHAOB 
(JjopMHpoBaHHe nHrMeHTHoro KOMnneKca h ero «cpeACTB 3amHTbi» ot pa3pymemni b 
ycjiOBH^x BbicoKoii hhcoji^ahh h OTHOCHTejibHO HH3KOH TeMnepaTypbi onepe>KaeT co- 
3AaHHe cTa6HJibHoro KOMnneKca (j)epMeHTOB tcmhoboh ctbahh $OTOCHHTe3a, ocymecT- 

BJiaiomeH Kap6oKCHJiHpoBaHHe C0 2 . 

HaH6ojiee 6jiaronpMTHbie ycjiOBHa jjjiz onraMajibHOH paGora BIJ (c6ajiaHCH- 
poBaHHoe npoTeKaHHe npjiMOH h o6paTHOH peaiojHH) co3AaioTc;i b (|>a3y ijBeTeHHfl. 
3th AaHHbie xopomo corjiacyioTca c BereTaijHOHHbiM xoaom noTeHijHajibHoro (J)oto- 
cHHTe3a jiHCTbeB, Taioxe Aocraraiomero MaKCHMajibHbix 3HaneHHH b 3tot nepHOA- IIpo- 
ijecc cTapeHM JiHCTa b KJieTKax Me30(j)HJiJia HaHHHaeTca b xjioponjiacTax c HapymemDi 
CHHTe3a Majibix cyGheAHH™, (j)epMeHTa PEOK/O (MaMyniHHa h Ap., 2002), hto h npHBO- 
Aht k CHH5KeHHK> noTeHijHajibHoro (J)OTOCHHTe3a, a pacnaA MeM6paH h xjiopo(J)HJUi-6eji- 
KOBblX KOMnJieKCOB npOHCXOAHT HeCKOJIbKO n03AHee, O HeM CBHAeTeJIbCTByiOT H AaH- 
Hbie o coctoahhh nHrMeHTHoro KOMnneKca, nojiyneHHbie Ha 3(f>eMepoHAax Ha CTaAHH 
nJIOAOHOHieHH^. 


BjiaroAapHOCTH 

Pa6oTa BbinojiHeHa npn noAAep^Ke Pocchhckoto (j)OHAa (j)yHAaMeHTajibHbix Hccjie- 
AOBaHHH (npoeKT N° 05-04-49618-a). 

CnHCOK AHTEPATYPH 

Bo3HeceucKuu B. Jl ., 3aneHCKuu O. B., CeMuxamoea O. A. MeTOflbi HCCJieaoBaHHH (})OTOCHHTe3a h flbi- 
xaHHa pacTeHHH. Jl., 1965. 305 c. 

KopwoiueHKo T. A., CanootcmtKoe M. ToHKOCJiOHHaa xpOMaTorpa(})HJi KapOTHHOH^OB 3ejieHoro jihc- 
Ta // Tp. BMP. Jl ., 1969. T. 40. C. 181—192. 

MaMyiuuHa H. C., Bo3HecencKOH E. B ., 3y6Koea E. K. h ap. CrpyKTypHO-(J)yHKUHOHaJibHbie H3MeHeHHH 
KJieTOK Me30(})HJiJia b npouecce pocTa JiHCTa y /myx bh^ob paHHeBeceHHHx 3(})eMepoH,aoB // d>H3HOJiorHH pac¬ 
TeHHH. 2002. T. 49. N° 2. C. 194—202. 

Macnoea T. r., MaMyiuima H. C ., 3y6mea E. K., BouqexoecKan O. B. Oco6chhocth nHrMeHTHoro 
annapaTa njiacTHfl h (J>OTOCHHTe3a b jihctbax 3(J)(J)eMepOH ( aoB h jieTHeBereTHpyiomHX pacTeHHH b cbji3h c 
npoOjieMOH (})OTOHHrH6HpOBaHHJi // Oh3Hojiothh pacTeHHH. 2003. T. 50. Ns 1. C. 59 — 64. 

MoKpoHocoe A. T. OHToreHeTHHecKHH acneKT (J>OTOCHHTe3a. M., 1981. 196 c. 

CanootcmiKoe ff. H., KoH/oiueHKo E A. O reTeporeHHOCTH BHOJiaKcaHTHHa b jihctbjix ropoxa // Oh3ho- 
jiothh pacTeHHH. 1969. T. 16. C. 1038—1041. 

Frommolt R., Goss R., Wilhelm C. The de-epoxidase and epoxidase reactions of Mantoniella squamata 
( Prasinophyceae ) exhibit different substrate-specific reaction kinetics compared to spinach // Planta. 2001. 
Vol.213.P. 446—456. 

Havaux MPonfils J.-P ., Lutz C., Niygoi K. K. Photodamage of the photosynthetic apparatus and its de¬ 
pendence on the leaf developmental stage in the npql Arabidopsis mutant deficient in the xanthophyll cycle 
enzyme biolaxanthin de-epoxidase // Plant Physiology. 2000. Vol. 124. P. 273—284. 

Lichtenthaler H. K., Wellburn A. R. Determinations of total carotenoids and chlorophylls a and b of leaf 
extracts in different solvents // Bioch. Sos. Trans. 1984. Vol. 11. P. 591. 


79 



Lichtenthaler H. K. Chlorophylls and carotenoids — pigments of photosynthetic biomembranes // Me¬ 
thods in enzymology. New York. 1987. Vol. 148. P. 350—382. 

Maslova T. G., Popova I. A. Adaptive properties of plant pigment systems // Photosynthetica. 1993. 
Vol. 29. N 2. P. 195—203. 

Milanowska J., Polit A., Wasylewski Z, Gruszecki W. Interaction of isomeric forms of xanthophyll pig¬ 
ment zeaxanthin with dipalmitoylphosphatidylcholine studied in monomolecular layers // J. Photochem. Pho- 
tobiol. B: Biol. 2003. Vol. 72. P. 1—9. 

Phillip D., MolnarP ., Toht G., YounggA. J. Light-induced formation of 13-cis violaxanthin in leaves 
of Hordeum vulgare II J. Photochem. Photobiol. B: Biol. 1999. Vol. 49. P. 89—95. 

Ruban A. V ., Phillip D ., Young A. J ., Horton P. Carotenoid-dependent oligomerizationof the major chlo¬ 
rophyll a/b light harvesting complex of photosystem II of plants // Biochemistry. 1997. Vol. 36. P. 7855— 
7859. 

Siefermann-Harms D. Evidence for a heterogeneous organization of violaxanthinin thylacoid membra¬ 
nes // J. Photochem. Photobiol. 1984. Vol. 40. P. 507—512. 


SUMMARY 

The potential photosynthesis, dynamics of pigment content and function of violaxanthin cycle 
(VC) were investigated and compared during the ontogenesis of two species of ephemeroids. For the 
first time the coupling and balanced functions of violaxanthin cycle and photosynthetic activity of 
leaves during the vegetation of Ficaria verna and Scilla sibirica were demonstrated. The epheme¬ 
roids on initial stage of the ontogenesis were shown to have more protection mechanisms at a level 
of the pigment complex (very high content of xanthophylls per 100 mol Chi in LHCII and large pool of 
the VC pigments). However, it is necessary to emphasize that the optimum conditions for functioning 
of the violaxanthin cycle were in the stage of flowering only, when the values of potential photosynthe¬ 
sis reached maximum. 
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OKOHHaTejibHbiii BapuaHT nojiyneH 11.02.2006 

H3yneHbi BHjjoBoe pa3Hoo6pa3we, CTpyicrypa h oco6chhocth pacnpejjejieHHfl ajibrorpynnupOBOK non- 
BeHHbix BOflopocjieH b pa3Hbix ranax enoBbix JiecoB. Bcero bbihbjicho 84 BHjja (99 bhjjobbix h BHyrpHBHflo- 
Bbix TaKCOHos) H3 6 oraeJioB: Cyanophyta — 5 (7), Euglenophyta — 2, Eustigmatophyta — 3, Xanthophy- 
ta — 7 (8), BaciUariophyta — 20 (27), Chlorophyta — 47 (52). Hhcjichhoctb BOflopocjien b noHBax xboh- 
Hbix (J)HT0iteH030B cocTaBjnuia ot 12 jxo 250 tbic. KJieTOK b 1 r B03flyuiHo-cyxoH noHBBi. AjibrorpynnHpoBKH 
pa3HBix ranoB enoBbix JiecoB cojjepxcaT 20—30 bhjjob. Haubonee pa3Hoo6pa3HBi no cocraBy ajibrorpynnn- 
pOBKH eJIBHHKOB HepHHHHO-3eJieHOMOIHHBIX. 26 BHflaMH JJOnOJIHeH CnHCOK BOflOpOCJieH, o6Hap)OKeHHBIX B 
noHBax Pocchh. Ajibro(J)Jiopa enoBbix JiecoB MoxceT 6 bitb oxapaicrepH30BaHa KaK ranHHHafl 3fla<j)o<j)Hjn»Ha5i 
c npeobjia^aHneM KocMonoJiHTHBix bhjjob, HHflH<t>4>epeHTHBix no othouichhio k khcjiothocto h cojichocth 
noHB. 

KmoneBBie cnoBa: noHBeHHBie BojjopocjiH, ajiBrorpynnnpoBKH, enoBBie Jieca, cpeflHJW Tanra, ioxc- 
Haa Tanra, KnpoBCKafl o6ji., Pecny6jiHKa Komh. 

IIOHBeHHbie BOAOpOCJIH flBJUHOTCJI Ba)KHbIM KOMIlOHeHTOM JIK)6orO <|>HTOUeH03a, B 
tom HHCJie xBOHHoro Jieca. Ohh BbiAejraiOT b OKpy^Kaiomyio cpeAy 6hojiothhcckh aKTHB- 
Hbie BemecTBa, npemiTCTByiOT 3po3HOHHOMy npoueccy, cnocoScTByioT yAep)KaHHio 
boabi b noHBe, ynacTByioT b oSorameHHH ee a30TOM, craMyjiHpyiOT aKTHBHOCTb hcko- 
Topbix a30T(|)HKCHpyiomHx SaKTepHH. OpraHHHecKoe BemecTBO BOAopocjieH OKa3biBaeT 
Sojibinoe bjihahhc Ha noHBemiyio MHKpo(|)jiopy h (fiayHy, a TaioKe Ha (|>H3HKO-xHMHHe- 
CKHe CBoiiCTBa noHB; 3HaHHTejibHaa nacTb opraHHHecKoro BemecTBa CTaHOBHTca nnmeH 
pa3jiHHHbix noHBeHHbix 5KHBOTHbix (TojniepSax, UlraHa, 1969; UlraHa, TojuiepSax, 
1976; Hoffmann, 1989, h ap*)* 

06mee kojihhcctbo o6Hapy>KeHHbix b noHBe BOAopocnefi cocTaBjweT okojio 2000 bh- 
AOb (lllTHHa, TojuiepSax, 1976). B Pocchh k HacToaiijeMy BpeMeHH BbWBjieHO oko¬ 
jio 1100BHAOB BMeCTe C BHyTpHBHAOBbIMH TaKCOHaMH (nepMHHOBa, 1990; CnHCOK..., 
1998): Cyanophyta — 341, Euglenophyta — 3, Cryptophyta — 1, BaciUariophyta — 
147, Xanthophyta — 148, Chlorophyta — 439. B jiecHbix 3KOCHCTeMax o6Hapy)Ke- 
ho 420 bhaob (AjieKcaxHHa, UlraHa, 1984), hjih 40 % ot o6mero HHCJia BOAOpocjien, H3- 
Becrabix aji« noHB Pocchh. B JiecHbix 6Horeou;eH03ax OTMeneHbi boaopocjih H3 5 OTAe- 
jiob: Cyanophyta — 100 bhaob, Euglenophyta — 1, BaciUariophyta — 39, Xantho¬ 
phyta — 101, Chlorophyta — 180. npeoSjiaAaiomHMH bo Bcex ranax JiecoB hbjwiotch 
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3ejieHwe boaopocjih, MaccoBoro pa3BHraa HHoraa AOcraraioT 5KejiT03ejieHtie. Cmie3e- 
jieHtie, KaK h AHaTOMOBBie, npeACTaBjieHBi hc6ojibihhm hhcjiom bhaob h He HrpaioT 3Ha- 
hhtcjibhoh pojiH b ajitrocHHy3HHx jiecHbix noHB. Pa3HOo6pa3He h CTpyKTypa rpynnnpo- 
bok noHBeHHtix BOAOpocjieH 3aBHCHT ot THna Jieca, xapaKTepa noHBBi, ce30Ha roAa, 
ropH30HTa noHBeHHoro npo<f>Hjni (HocKOBa, 1968; UlraHa, TojuiepSax, 1976; AjieKca- 
xHHa, UlraHa, 1984). AjiBrocHHy3HH xbohhbix h jihctbchhbix jiecoB chjibho pa3JiHHaiOT- 
ca. B cMemaHHtix h jihctbchhbix Jiecax hhcjichhoctb h pa3HOo6pa3He BOAOpocjieH 
Bbirne, Sojibnie bhaob cHHe3ejieHBix h ahbtomobbix (HocKOBa, 1968; AjieKcaxmia, IUra- 
Ha, 1984). 

BeAymHMH ceMencTBaMH b noHBax xbohhbix JiecoB nBJunoTcn Chlamydomonada - 
ceae , Chlorococcaceae, Chlorellaceae (UanjiBirHHa, 1976; AjieKcaxHHa, UlraHa, 1984; 
CyraHKOBa, 2000; lllMeneB, 2001; ManBijeBa, 2004; HjiiomeHKO, Eejinn, 2005). JJpa- 
na30H HHCJieHHOCTH BOAOpOCJieH COCTaBJWeT OT 15 TBIC. AO 5 MJIH KJieTOK Ha 1 r B03Aym- 
Ho-cyxoii noHBBi (UanjiBirmia, 1976; TaejiB h AP-, 1980; AneKcaxHHa, UlraHa, 1984; 
floMpaneBa, ^a6ax, 2004). B AOMHHHpyiomeM KOMnnexce name Apyrnx OTMenaiOT Bot - 
rydiopsis arhiza , Characiopsis minuta (A. Br.) Lemm., Bracteacoccus minor , Chlamy- 
domonas atactogama, C. gloeogama , Chlorella vulgaris , Chlorococcum infusionum, 
Klebsormidium flaccidum, Stichococcus minor (AjieiccaxHHa, UlraHa, 1984; Ky3HXMe- 
tob, 1997; UlMejieB, 2001; ManBijeBa, 2003). 

B HacTO^mee BpeMH AaHHBie no anBrorpynnHpoBKaM noHB cpeAHeTae)KHOH jiecHOH 
o6jiacra HeMHoroHHCjieHHBi h orpaHHHHBaiOTCfl HccjieAOBaHHHMH JI. M. 3ayepa (1956), 
3. A. IUthhoh h M. B. PoH3HHa (1966), H. M. 3hmohhhoh (1998). 

L(ejiBio paSoTBi hbjhijiocb H3yneHHe bhaoboto pa3HOo6pa3HH, cTpyicrypBi h ocoSeH- 
HOCTefl pacnpeAejieHHH ajiBrorpynnHpOBOK noHBeHHBix BOAOpocjieH b pa3HBix ranax 
eJIOBBIX (J)HT0U,eH030B B nOA30HaX epeAHefi H I05KHOH TaHTH, Ha TeppHTOpHH KHpOB- 
ckoh o6ji. h PecnySjiHKH Komh. 


MaTepHaji h MeTOAHKa 

IIoHBeHHo-ajiBrojiorHHecKHe c6opbi 6bijih npoBeAOHBi b hiohc— OKraSpe 2003— 
2004 rr. b u,eHTpajiBHOH Haora Khpobckoh o6ji. (Ophhcbckhh, KHpOBO-UeneijKHH, IOpB- 

HHCKHH, CJIOSOACKOH paHOHBl) - nOA30Ha I05KHOH TaHTH, B CCBepHOH HaCTH oSjiaCTH 

(IIoaochhobckhh h OnapHHCKHH paHOHBi) h Ha k) re PecnySjiHKH Komh (oKpecraocTH 
r. CbiKTBiBKap) — noA30Ha cpeAHen TanrH (pnc. 1, Ta6ji. 1). OScjieAOBaHBi cjibhhkh 
KHCJIHHHO- 3eJieHOMOUIHBie H CJIBHHKH KHCJIHHHBie (OpHHCBCKHH, KHpOBO-UeneiJKHH, 
IIoaochhobckhh h OnapHHCKHH paHOHBi), cjibhhkh HepHHHHO-3ejieHOMOiHHBie (IIoa- 
OCHHOBCKHH H OnapHHCKHH paHOHBl, OKpeCTHOCTH T. CblKTBIBKap), eJIBHHK KHCJIHH- 
HO-HepHHHHBIH (lOpBHHCKHH p-H), eJIBHHK HepHHHHO-KHCJIHHHO-3eJieHOMOIHHBIH, CJIB- 
HHK 6pyCHHHHO-3eJieHOMOIHHBIH H eJIBHHK XBOmOBO-HepHHHHBIH (IIOAOCHHOBCKHH H 
OnapHHCKHH, CjioSoackoh h KHpOBO-UeneAKHH paHOHBl). 

Bcero H3yneHBi 62 cMemaHHBie npo6bi H3 pa3HBix ranoB xbohhbix JiecoB (Ta6ji. 1). 
Ot6op npo6 npoBOAHJin no oSmenpHHjrraM b noHBeHHOH ajiBrojiorHH mctoasm (IUth- 
Ha, TojuiepSax, 1976; Xa3HeB, KaSnpOB, 1986), boaopocjih coSpaHBi b opraHoreHHOM 
ropH30HTe. J\jin BBiaBjieHHa bhaoboto pa3HOo6pa3Ha HcnojiB30BanH HameHHBie KyjiBTy- 
pBi, a TaK)Ke KyjiBTypanBHBie mctoabi c npHMeHeHHeM )khakhx h arapH30BaHHBix cpeA 
EojiAa, EpncTOJiB h JJpio (Boaopocjih..., 1989). HAeHra<f>HKaAHio BOAOpocjieH bcjih c hc- 
nojiB30BaHHeM OTenecTBeHHBix h 3apy6e)KHBix onpeAejiHTejieH (rojuiepSax h AP-, 1953; 
KopuiHKOB, 1953;IIonoBa, 1955; ^eAyceHKO-merojieBa h ap*, 1959; KocHHCKaa, 1960; 
^eAyceHKO-merojieBajrojuiepSax, 1962; AHApeeBa, 1975,1998;MaTBieHKO,floraAiHa, 
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47° 50° 53° 



Phc. 1. KapTa-cxeMa pafioHa HCCJiejjoBaHHH. 

IIoA30Ha cpeAHew Taiira: 1 — 3aKa3HHK «BbiJiHHa», IIoaochhobckhh h OnapHHCKHH paHOHbi; 2 — oicpecTHocTH r. Clik- 
TbiBKap Pecny6jiHKa Komh. rioa30Ha iohchoh TafirH (paHOHbi): 3 — KDpbbhckhh, 4 — Ophhcbckhh, 5 — KHpoBO-Heneu- 

khh, 6 — Cjio6oackoh. 


1978; Ettl, 1978; IlajiaMapt-MopABHHueBa, 1982; MoimcoBa, TojuiepSax, 1986; Kram- 
mer, Lange-Bertalot, 1986, 1991; Ettl, Gartner, 1995; Hakansson, 2002). CncTeMaraKa 
h HOMeHKjiaTypa TaKcoHOB ashbi b cootbctctbhh c nocjie/jHeH cboakoh no noHBeHHtiM 
BO/jopocjiflM (KoctIkob h AP-, 2001). CnncoK cocTaBjieH no OTAejiaM, bhabi b OTAenax 
pacnojio)KeHBi b aji<f>aBHTHOM nop^AKe. 3KOJioro-reorpa<f>HHecKoro aHajiH3a npn- 
BJieHeHbi nySjiHKaitHH no 3KOJiornn n pacnpocTpaHeHHio BOAopocjien b boahbix (Eapn- 
HOBa n AP-, 2000) n Ha3eMHtix ycjiOBnax (IIlTHHa, TojniepSax, 1976; AjieKcaxHHa, IHth- 
Ha, 1984; UlraHa n AP-, 1998). BcTpenaeMOCTt (nocTOHHCTBo) bhaob bbihhcjwjih no 
<j)opMyjie 

B = a/A • 100 %, 

rAe B — BCTpenaeMOCTt; a — hhcjio ajitrojiorHHecKHx npo6, b KOTOptix o6Hapy)KeH 
AaHHtin TaxcoH; A — o6mee hhcjio H3yHeHHbix npo6 (KoHApaTteBa, KoBajieHKO, 1975). 
3HaneHHe BcxpenaeMOCTH 70 % h 6ojiee cnmajiH bbicokhm. 

B MecTax ajibrojiorHHecKHx cSopoB aa« xapaicrepHCTHKH noHBeHHO-3KOJiorHHecKHx 
ycjiOBHH npoBeAeHO H3MepeHHe ocBemeHHOCTH, TeMnepaTypti h Bjia^KHOcra opraHoreH- 
Horo ropH30HTa noHBbi, BtmojiHeHti onncaHHa pacTHTejitHbix cooSmecTB (Ta6ji. 1). 
OcBemeHHOCTb ynacTKOB ycTaHaBjiHBajiH c noMomtio jiioxcMeTpa IO-116. TeMnepaTy- 
py B03Ayxa h noHBbi H3MepjuiH noHBeHHtiM TepMOMeTpoM. Bjia^CHOCTt noHBbi onpeAe- 
jmjih no MeTOAHKe «HcxoAHaa Bjia^KHOCTt noHBti» (Xa3HeB, KaSnpoB, 1986). 

KojiHHecTBeHHbm yneT BOAopocjieH npOBOAHJiH MeTOAaMH nocjieAOBaTejitHtix pa3Be- 
AeHHH noHBeHHtix cycneH3HH c nocjieAyiomHM onpeAejieHHeM HHCjia bhaob no TaSjiHije 
Max-KpeAH (Xa3HeB, KaSnpOB, 1986), a Taioice mctoaom npjiMoro noAcneTa C. H. Bh- 
HorpaACKoro b MOAH<f>HKaAHH 3. A. IIIthhoh (1956). J\ji% bbihbjichhh cxoACTBa bhaobo- 
ro cocTaBa ajitrorpynnHpoBOK pa3Htix ranoB xbohhbix (|>HT0AeH030B Hcnojn>30BaH ko- 
3({)<|>HAHeHT CBepeHceHa-HeKaHOBCKoro (UImhat, 1984), paccHHTaHHbiH c noMonjtio 
nporpaMMHoro MOAyJifl «Graphs» (HoBaKOBCKHH, 2004). 
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TAEJ 1 MUA 1 

XapaKTepHCTHKa 3K0JI0rHHeCKHX yCJIOBHH HCCJieflOBaHHbIX ejIbHHKOB 
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ripHMe i iaHHe. ripo l iepK 03HanaeT OTcyrcTBHe aaHHbix. 



Pe3yjn>TaTi>i h hx oGcyaczieHHe 


Bcero b noHBax ejiOBtix jiecoB Hccne^OBaHHoro peraoHa o6Hapy)KeHO 84 BH^a 
(99 BHflOBtix h BHyTpHBHAOBbix TaKcoHOB) H3 6 otacjiob (Ta6ji. 2): Cyanophyta — 5 (7), 
Euglenophyta — 2, Eustigmatophyta — 3, Xanthophyta — 7 (8), Bacillariophyta — 
20(27), Chlorophyta — 47(52), OTHOcamHxca k lOioiaccaM, 27 nopsmicaM, 39 ce- 
MeficTBaM, 47 poAaM. BeaymHM HBJiaeTca OT/jeji Chlorophyta. HaHSojitniee kojihhcct- 
bo bh/job BbiaBJieHO H3 ceMeficTB Chlamydomonadaceae , Chlorococcaceae h Fragila- 


TABJTHUA 2 

rioHBeHHbie BOflOpOCJIH eJIOBbIX JieCOB KXKHOH H epe^HeH Tanrn 

06cjie,aoBaHHbiH ynacTOK 


1 2 3 4 5 6 7 


9 10 11 12 13 14 15 16 


Cyanophyta 

Anabaena sp. 

Aphanocapsa incerta (Lemm.) Cronb. et 
Korn. 1 * 2 ’ 3 
Microcystis sp. 

Phormidium ambiguum Gom. 

P. autumnale (Ag.) Gom. 

P. boryanum Kiitz. 1 
P. corium (Ag.) Gom. 

Euglenophyta 

Trachelomonas granulata Swir. 1 * 2 * 3 
Scytomonas pusilla Stein 1 ’ 2 > 3 

Eustigmatophyta 

Eustigmatos magnus (B.-Peters.) Hibberd 
Polyedriella irregularis Pasch. 3 
Vischeria Helvetica (Vischer et Pasch.) 
Hibberd 

Xanthophyta 
Botrydiopsis arhiza Borzi 3 
B. eriensis Snow 
Bumilleriopsis simplex Pasch. 3 

B. terricola Matw. 

Characiopsis pyriformis (A. Br.) Borzi var. 
pyriform is 2 

C. pyriformis var. incrassata Pasch. 2 * 3 
C. saccata N. Carter 
Heterococcus caespitosus Vischer 3 

Bacillariophyta 

Achnanthes linearis (W. Sm.) Grun. 1 ’ 3 
Amphora pediculus (Kiitz.) Grun. 1 ’ 2 ’ 3 
Cymbella minuta Hilse ex Rabenh. 1 - 3 
C. silesiaca Bleisch 1 * 3 
Cymbella spp. 

Diatoma tenuis Ag. 1 ’ 2 > 3 
Epithemia sp. 

Eunotia bilunaris (Ehr.) Mills 
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TAEJ1HJJA 2 ( npodonotcenue) 


Bha 

OScjieiioBaHHbitf ynacTOK 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Eunotia exigua (Breb. ex Kiitz.) Rabenh. 














+ 


+ 

E. trinacria Krasske 1 ’ 2 














+ 



Fragilaria arcus (Ehr.) Cl. 1 * 2 * 3 














+ 



F. capucina Desm. 1 * 2 * 3 

Hantzschia amphioxys (Ehr.) Grun. 

+ 






+ 


+ 


+ 



+ 



HantzscJiia sp. 

+ 

+ 



+ 


+ 

+ 



+ 

+ 


+ 



Luticola mutica (Kiitz.) Mann 














+ 



Navicula cryptocephala Kiitz. 3 














+ 



N. gregaria Donk. 1 * 2 > 3 














+ 



N. veneta Kiitz. 1 * 3 














+ 



Navicula sp. 

Pinnularia borealis Ehr. var. borealis 








+ 

+ 





+ 



P. borealis var. rectangularis Carlson 1 * 2 * 3 














+ 



P. subcapitata Greg. 














+ 


+ 

Pinnularia sp. 





+ 

+ 



+ 

+ 

+ 

+ 


+ 

+ 


Stephanodiscus medius Hak. 1 * 2 * 3 














+ 



Synedra ulna (Nitzsch) Ehr. 1 * 2 * 3 

Synedra sp. 




+ 










+ 



Tabellaria flocculosa (Roth) Kiitz. 1 * 2 * 3 














+ 



Chlorophyta 

















Actinochloris sphaerica Korsch. 







+ 


+ 

+ 

+ 

+ 



+ 

+ 

Bracteacoccus aggregatus Tereg 1 * 2 * 3 










+ 



+ 




B. grand is Bisch. et Bold 2 * 3 







+ 






+ 


+ 


B. minor (Chod.) Petrova 




+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

Carteria multiilis (Fres.) Dill 3 
Chlamydomonas acuta Korsch. 3 






+ 



+ 


+ 




+ 


C. debaryana Gorosch. var. atactogama 



+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 


(Korsch.) Gerloff 

C. elliptica Korsch. 

+ 

+ 


+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

C. gelatinosa Korsch. 

+ 


+ 


+ 




+ 


+ 

+ 

+ 

+ 

+ 

+ 

C. globosa Snow 

+ 



+ 







+ 






C. gloeogama Korsch. 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

C. incerta Pasch. 3 

+ 

+ 






+ 

+ 




+ 



+ 

C. incisa Korsch. 3 














+ 


+ 

C. intermedia Chodat 3 










+ 

1 

+ 

+ 

+ 



+ 

C. isogam a Korsch. 3 


+ 


+ 


+ 

+ 





+ 

+ 

+ 


+ 

C. minutissima Korsch. 












+ 




+ 

C. proboscigera Korsch. 1 * 3 







+ 





+ 

+ 


+ 

+ 

C. reinhardtii Dang. 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

C. subcylindracea Korsch. 2 













+ 


+ 


Chlorococcum hypnosporum Starr 3 












+ 



+ 

+ 

C. infusionum (Schrank) Menegh. 



+ 




+ 


+ 



+ 

+ 

+ 

+ 

+ 

C. lobatum (Korsch.) Fritsch et John 3 

+ 

+ 

+ 




+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

C. minimum Ettl et Gartner 2 * 3 



+ 


+ 

+ 

+ 

+ 

+ 




+ 


+ 

+ 

Chlorococcum spp. 







+ 


+ 



+ 

+ 

+ 

+ 

+ 

Chlorella vulgaris Beijer. f. vulgaris 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

C. vulgaris f. globosa V. Andr. 
Chlorosarcinopsis minor Hernd. 3 


+ 

+ 


+ 


+ 

+ 

+ 

+ 


+ 



+ 

+ 

Coccomyxa dispar Schmidle 3 



+ 

+ 




+ 




+ 

+ 

+ 

+ 

+ 

Coccomyxa spp. 




+ 







+ 
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TABJTHUA 2 ( npodojiwenue) 


Bha 

06cjieaoBaHHbiH ynacTOK 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Cosmarium undulatum Corda 1 ’ 3 
















+ 

Elliptochloris subsphaerica (Reisigl) Ettl 














+ 

+ 

+ 

et Gartner 1 ' 3 

















Keratococcus bicaudatus (A. Br.) B.-Pe- 









+ 




+ 




ters. 3 

















Klebsormidium flaccidum (Kutz.) Silva 

+ 

+ 



+ 

+ 



+ 

+ 

+ 

+ 

+ 

+ 

+ 


et al. 

















K nitens (Menegh.) Lokhorst 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

K. rivulare (Kutz.) Kostikov et al. 3 





+ 







+ 



+ 

+ 

K subtilissimum (Rabenh.) Pickett-Heaps 3 






+ 






+ 


+ 


+ 

Leptosira terrestris ( Frisch et John) Printz 







+ 

+ 

+ 

+ 

+ 




+ 

+ 

L. terricola (Bristol) Printz 


+ 





+ 

+ 









Leptosira sp. 



-b 



+ 











Myrmecia bisecta Reisigl 













+ 

+ 

+ 

+ 

M. incisa Reisigl 1 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Pseudococcomyxa chodatii (Jaag) Kosti¬ 










+ 







kov, Darienko et Hoffmann 

















P. simplex (Mainx) Fott 1 



1 









+ 

+ 




Pseudopleurococcus botryoides Snow 1 ’ 3 



+ 









+ 

+ 

+ 

+ 

+ 

Scotiellopsis rubescens Vinatzer 1 ’ 2 ’ 3 










+ 







Spongiochloris minor Chantanachat 













+ 



+ 

et Bold 1 - 2 ’ 3 

















Stichococcus bacillaris Nag. 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

S. fragilis Gay 3 








+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

S. minor Nag. 





+ 





+ 


+ 

+ 

+ 

+ 

+ 

Tetracystis aggregata Brown et Bold 2 ’ 3 



+ 

+ 


+ 



+ 


+ 

+ 

+ 

+ 

+ 

+ 

T. dissociata Brown et Bold 1 ’ 2 ’ 3 







+ 




+ 

+ 

+ 

+ 

+ 

+ 

Tetracystis spp. 












+ 




+ 

Bcero 

15 

14 

16 

16 

17 

20 

24 

20 

26 

24 

22 

34 

36 

48 

37 

45 


IIpHMeHaHHe. Buztbi BnepBbie itphbo,zihtch: 1 — jyin noMB Pocchh, 2 — min noHB KupoBCKoft o6ji., 3 — jyni noHB 
Pecny6jiHKH Komh. 


riaceae (Ta6ji. 3). IlepBbie ABa ceMencTBa bxoaht b komidickc BeAymnx b noHBax Bcex 
xbohhbix (J)HT0u,eH030B (AjieiccaxHHa, UlraHa, 1984; CyraHKOBa, 2000; UlMeneB, 2001; 
HjiiomeHKO, Eejinn, 2005). 

BeAyiAHMH po^aMH no nncjiy bhaob abjuuotcji Chlamydomonas, Chlorococcum, 
Pinnularia, Navicula, Klebsormidium (pnc. 2). Ohh cocTaBjraiOT 37 % ot o6mero pa3- 
Hoo6pa3H^ ajitrocfmopbi. 

B cocTaBe cooSmecTB cjibhhkob cpeAH HeSojitmoro KOJinnecTBa noHBeHHbix bo- 
Aopocjien, jxjiz KOToptix hmciotch cbcachu^ no 3KOJioro-reorpa<|)HHecKOH xapaicrepH- 
CTHKe, OTMeneHO npeoOjiaAaHne KOCMonojinratix, HHAH<|)<f>epeHTHbix no OTHomeHHio k 
cojieHOcra n pH bhaob (pnc. 3). 3KOJiorHHecKHH aHanH3 noKa3an npeoOjiaAaHHe b hc- 
CJieAOBaHHBIX noHBax 3Aa<f)0<|)H.m>HbIX BHAOB, oSHTaiOmHX TOJIBKO B nOHBe. OJIJI THAPO- 
(Jjhjibhbix bhaob, BCTpenaiomHxcfl b nepeyBjia)KHeHHbix noHBax, a TaioKe aM^HOnajit- 
hwx, npeAnoHHTaiomHx BpeMeHHO nepeyBjia^KHeHHbie noHBti, He3HaHHTejn>Ha (pnc. 4). 

B cneKTpe 5KH3HeHHtix (J)opM BOAopocjien npeoOjiaAaiomee 3HaneHHe bo Bcex <|)hto- 
ueH03ax HMejin X-, Ch- n C-5KH3HeHHtie (J>opMti. X-xcH3HeHHafl (|)opMa BKjnoHaeT oaho- 
KjieTOHHtie 5KejiT03ejieHtie n MHorne 3ejieHtie, npeAnoHHTaiomHe ycjiOBHH )kh3hh cpeAH 
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TABJ1HUA 3 

TaKC0H0MH4ecKaa cipyKTypa ajibro<j)Jiopbi ejioBbix JiecoB 


CeMeftcTBo 

MecTo 

ceMeftcTBa 

Hhcjio 

i 

pOflOB 

BHAOB 

BHflOBblX H BHyTpH- 
BHflOBblX TaKCOHOB 

Chlamydomonadaceae 

1 

2 

12 

15 

Chlorococcaceae 

2 

2 

7 

8 

Fragilariaceae 

3 

4 

5 

6 

Pinnulariaceae 

4-6 

1 

2 

4 

Naviculaceae 

4-6 

1 

4 

4 

Klebsorm idiaceae 

4-6 

1 

4 

4 

Phormidiaceae 

7-15 

1 

3 

3 

Characiopsidaceae 

7-15 

1 

1 

3 

Eunotiaceae 

7-15 

1 

3 

3 

Cymbellaceae 

7-15 

1 

3 

3 

Eustigmataceae 

7-15 

2 

3 

3 

Bracteacoccaceae 

7-15 

1 

3 

3 

Leptosiraceae 

7-15 

1 

3 

3 

Myrmeciaceae 

7-15 

2 

3 

3 

Stichococcaceae 

7-15 

1 

3 

3 

Euglenaceae 

16-22 

2 

2 

2 

Botrydiopsidaceae 

16-22 

1 

2 

2 

Centritractaceae 

16-22 

1 

2 

2 

Bacillariaceae 

16-22 

1 

2 

2 

Choricystidaceae 

16-22 

1 

2 

2 

Radiococcaceae 

16-22 

1 

2 

2 

Chlorellaceae 

16-22 

1 

— 

2 

Merismopediaceae 

23-39 

1 

1 

1 

Microcystaceae 

23-39 

1 

1 

1 

Oscillatoriaceae 

23-39 

1 

1 

1 

Nostocaceae 

23-39 

1 

1 

1 

Heterococcaceae 

23-39 

1 

1 

1 

Stephanodiscaceae 

23-39 

1 

1 

1 

Achnanthaceae 

23-39 

1 

1 

1 

Diadesmidaceae 

23-39 

1 

1 

1 

Catenulaceae 

23-39 

1 

1 

1 

Rhopalodiaceae 

23-39 

1 

1 

1 

Actinochloridaceae 

23-39 

1 

1 

1 

Chlorosarcinaceae 

23-39 

1 

1 

1 

Protosiphonaceae 

23-39 

1 

1 

1 

Pleurastraceae 

23-39 

1 

1 

1 

Oocystaceae 

23-39 

1 

1 

1 

Ankistrodesmaceae 

23-39 

1 

1 

1 

Desmidiaceae 

23-39 

1 

1 

1 


nOHBeHHHX HaCTHU,, TeHeBbIHOCJIHBbie, HO HeyCTOHHHBbie K 3acyxe H 3KCTpeMaJIBHBIM 
TeMnepaTypaM. B Hccjie^OBaHHbix (|>HT0ijeH03ax k 3toh (|)opMe othochtca Tetracystis 
aggregata , Myrmecia bisecta , Stichococcus bacillaris. 0/jHOKneTOHHtie h KOJiOHHant- 
Htie 3ejieHtie h nacraHHO 5KejiT03ejieHbie Bo/jopocjiH, oSHTaiomHe b TOJime noHBti h npn 
SjiaronpHHTHOH Bjia^KHOcra Aaiomne pa3pacTaHHH Ha noBepxHOcra noHBti, npeACTaB- 
JieHBI Ch-5KH3HeHHOH <j)OpMOH. OHH BBICTynaiOT KaK BHABI-y6HKBHCTBI, OTJIHHaiOmHeCH 
HCKJHOHHTejIBHOH BBIHOCJIHBOCTBK) K pa3JIHHHBIM 3KCTpeMaJlBHBIM yCJIOBH^M. B JieCHBIX 
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Phc. 2. CooTHouieHHe poflOB noHBeHHBix BOflopocjieH no HHCJiy bh^obbix h BHyTpHBHflOBBix TaxcoHOB 

b ajiBro(J)jiope xbohhbix JiecoB. 

1 — Chlamydomonas, 2 — Chlorococcum, 3 — Pinnularia, 4 — Navicula , 5 — Klebsormidium, 6 — Phormidium, 7 — 
Characiopsis , 8 — Eunotia , 9 — Cymbella, JO — Tetracystis , 11 — Bracteacoccus, 12 — Leptosira, 13 — Stichococcus, 

14 — npoHHe. 



Phc. 3. 3xoJioro-reorpa<j)HHecxHe xapaicrepHCTHKH noHBeHHBix Boflopocjien cjiobbix JiecoB. 

A — no pacnpocTpaHeHHio: a-a — apKTo-anbnHHCKHe, 6 — 6opeanbHbie, k — KOCMonojiHTbi; E — no rajioGHOCTn: z6 — 
rano(J)o6bi, zji — ranocjwjibi, u — HHflmJxJjepeHTbi, mz — Me3orano6bi; B — no othouichhio k pH: oji 6 — anKaiiH6HOHTbi, 
aji(p — anKajiH(J)HJibi, at{6 — aunnoSHOHTbi, aif(p — annno(J)HJibi, u — HHnn(J)(J)epeHTbi. 



Phc. 4. 3xoJiorHHecxHe rpynnnpoBXH BOflopocJien xbohhbix (J)HToneH030B. 

1 — 3,aa(J)0(J)HJibHbie, 2 — rnnpo^HJibHbie, 3 — aM<Jw6HajibHbie, 4 — CBeaeHHa He HanaeHbi. 
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noHBax H3 3 toh <j)opMbi AOMHHHpyioT bh£li Chlorella vulgaris h Bracteacoccus minor. 
C-(|)OpMa BKJIIOHaeT OAHOKJieTOHHbie H KOJIOHHaJIbHbie, B TOM HHCJie HHTHaTBie <f)OpMbI, 
KOToptie MoryT o6pa30BbiBaTb oSmibHyio cjih3b. Taioie bhabi oSHTaiOT KaK b TOJime 
noHBti, Tax h Ha ee noBepxHOCTH, 4>opMHpyji tohkhc cjiH3HCTbie njieHKH hjih xjiontH. 
^aHHaa (j)opMa BKJiioHaeT b ce6a bham, HaHSojiee TpeSoBaTejibHbie k yBjia^KHeHHio h 
cnocoSHbie nepeHOCHTb AJiHTejitHoe BticyuiHBaHHe b bhac cnop, 3 htot, poxe b BereTa- 
THBHOM COCTOHHHH. B H3yHCHHbIX I*eH03aX K 3TOH (|)OpMe OTHOCflTCfl BHAbI Chlamydo- 
monas gloeogama, C. elliptica h C. reinhardtii. 

Ananm cocTaBa noHBeHHbix BOAOpocneH HccjieAOBaHHbix xbohhbix <|>HT0ij;eH030B 
noKa3an HaHSojibinee TaiccoHOMHHecKoe pa3HOo6pa3He antrorpynnHpoBOK b noHBax 

eJIBHHKOB HepHHHHO-3eJieHOMOIHHBIX, HaHMCHBUiee - B ejIbHHKe KHCJIHHHO-HepHHH- 

HOM, eJIBHHKe 6pyCHHHH0-3eJieH0M01HH0M, eJIBHHKe HepHHHHO-KHCJIHHHO-3ejieHOMOIH- 
HOM H eJIBHHKaX KHCJIHHHbIX (Ta6jl. 4). 

B pa3Htix jiecHtix cooSmecTBax cooTHomeHHe OTAejiOB mchhctch: npeACTaBHTejiH 
Cyanophyta BbiflBJieHbi b noHBe ejitHHKa KHCjiHHHO-3ejieHOMoniHoro h cjibhhkob nep- 

HHHHO-3eJieHOMOIHHBIX, EugleUOphyta - B ejIbHHKe XBOIIJOBO-HepHHHHOM H eJIBHHKe 

KHCJIHHHO-3eJieHOMOIHHOM, Eustigmatophyta - B ejIbHHKe XBOIIJOBO-HepHHHHOM, eJIB- 

HHKe KHCJIHHHO-3eJieHOMOIHHOM H eJIbHHKaX HepHHHHO-3eJieHOMOIHHbIX. BOAOpOCJIH OT- 
jxgndiBacillariophyta name BCTpenanHCb b noHBe cjibhhkob HepHHHHO-3ejieHOMoniHtix. 

TABJTHBA 4 


PacnpeaejieHHe bhaob noHBeHHbix BoaopocjieH b HccjieAOBaHHbix ejioBbix Jiecax 


OHT0UeH03 

o 

§ 

£ 

HhCJIO BHflOB 

Cyanophyta 

Euglenophyta 

Eustigmatophyta 

Xanthophyta 

Bacillariophyta 

Chlorophyta 

Bcero 

EjIbHHK KHCJIHHHO-3eJieHOMOIlIHbIH 

l 

i 

1 

_ 

_ 

_ 

2 

12 

15 


15 

— 

1 

1 

2 

1 

32 

37 

Bcero 


1 

1 

1 

2 

3 

34 

42 

EjIbHHK KHCJIH4HbIH 

2 

_ 

_ 

_ 

_ 

1 

13 

14 


5 

— 

— 

— 

— 

2 

15 

17 

Bcero' 


— 

— 

— 

— 

2 

20 

25 

EflbHHK 6pyCHHHHO-3eJieHOMOUIHbIM 

3 

_ 

_ 

_ 

1 

_ 

15 

16 

EjIbHHK HepHH4HO-KHCJIH4HO-3eJieHOMOUTHbIH 

4 

— 

— 

— 

1 

1 

14 

16 

EjIbHHK KHCJIH4H0-HepHH4HbIH 

6 

— 

— 

— 

3 

1 

16 

20 


7 

1 

— 

— 

— 

2 

21 

24 


8 

1 

— 

— 

— 

2 

17 

20 


9 

1 

— 

— 

— 

3 

22 

26 

EjIbHHK 4epHH4H0-3eJieH0M0UIHbIH 

10 

1 

— 

1 

1 

1 

20 

24 


11 

— 

— 

— 

— 

3 

19 

22 


12 

— 

— 

_ 

2 

2 

30 

34 


14 

— 

— 

1 

— 

22 

25 

48 


16 

4 

— 

— 

— 

5 

36 

45 

Bcero 


6 

— 

2 

2 

26 

50 

86 

EjIbHHK XBOmOBO-4epHH4HbIM 

13 

— 

1 

2 

1 

_ 

32 

36 


ripHMeMaHHe (k Ta6ji. 4, 5). IlpoMepK — BHjibi He o6HapyxceHti. 
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X-H 

H-3 

K-H 

H-K-3 

6-3 

K 

K-3 

0% 20% 40% 60% 80% 100% 

7M8M 9W0MUW&12 

Phc. 5. Po^oBtie cneKTpti noHBeHHbix BOflopocjieH b pa3Htix THnax xbohhbix jiecoB. 

Ilo ropH30HTajiH — coaepacaHHe HHCJia bhjiob b poaax, (%); no BepTHKann — 4>HT0ueH03bi: x-h — ejibHHK xBomoBO-nep- 

HHHHblH; H-3 - eJlbHHK HepHHHHO-3eJieHOMOUIHbIH; K-H - eJlbHHK KHCJIHHHO-HepHHHHblH; H-K-3 - eJlbHHK HepHHH- 

HO-KHCJlHHHO-3eJieHOMOIIIHbIH; 6-3-eJlbHHK 6pyCHHHHO-3eJieHOMOIIIHbIH; K-eJlbHHK KHCJIHHHblH; K-3-eJlbHHK KHC- 

jiHHHO-3ejieHOMOiiiHbiH. 1 — Chlamydomonas, 2 — Klebsormidium, 3 — Chlorococcum, 4 — Myrmecia, 5 — Chlorella, 
6 — Stichococcus , 7 — Tetracystis, 8 — Pseudopleurococcus, 9 — Bracteacoccus, 10 — Leptosira, 11 — Coccomyxa, 

12 — npoHHe poflbi. 



Bojibine Bcero bhaob BOAopocjien bbihbjicho b noHBax ejiBHHKOB HepHHHHO-3ejieHO- 
MOLUHBIX, eJIBHHKa KHCJIHHHO-3eJieHOMOHIHOrO, eJIBHHKa XBOmOBO-HepHHHHOrO Ha Tep- 
pHTOpHH 3aKa3HHKa «BtIJIHHa» KHpOBCKOH 06 JI. (Ta 6 jl. 4), HTO CBH3aHO He TOJIBKO c 
Sojibhihm KOJiHHecTBOM npocMOTpeHHBix npo 6 , ho h c 6 ojiee bbicokhmh 3HaneHHHMH 
pH BepXHHX rOpH30HTOB nOHBBI H OTCyTCTBHCM aHTpOnOreHHOrO B03AeHCTBH^ Ha Jiec- 
Hbie 3KOCHCTCMBI 3aKa3HHKa. 

Bo Bcex ranax H 3 yneHHBix <|>HT0AeH030B no racjiy bhaob npeoSjiaAajiH poabi Chla¬ 
mydomonas , Klebsormidium , Chlorella h Stichococcus (pnc. 5). 

C bbicokoh nacTOTOH BCTpenaeMOCTH BBiHBjieHBi cjieayiomHe bhabi: b ejiBHHKax khc- 
jiHHHO- 3 ejieHOMOiHHtix— Chlamydomonas elliptica, C. gelatinosa, Chlorococcum loba- 
tum , Myrmecia incisa, Klebsormidium flaccidum ; b ejiBHHKax khcjihhhbix — Chlamydo¬ 
monas elliptica , Myrmecia incisa , Klebsormidium flaccidum; b ejiBHHKax HepHHHHO- 3 e- 
jieHOMOumtix — Chlamydomonas elliptica , Chlorococcum lobatum, Bracteacoccus 
minor , Myrmecia incisa. 06mHe rjw Bcex cooSmecTB — Chlamydomonas gloeogama, 
C. reinhardtii, Chlorella vulgaris , Stichococcus bacillaris , Klebsormidium nitens. 

npH conocTaBjieHHH BHAOBoro cocTaBa noHBeHHBix BOAopocjien HccjieAOBaHHBix 
HaMH XBOHHBIX JieCOB H BCeH TBOKHOH 30HBI POCCHH H npHJieraiOIAHX TeppHTOpHH (AjieK- 
caxHHa, llIraHa, 1984) OTMeneHO HeBBicoKoe pa3HOo6pa3He ajiBro<|>jiopBi ejiOBBix JiecoB 
npn coxpaHeHHH cxoACTBa TaiccoHOMHHecKOH cTpyKTypBi (Ta6ji. 5). Bbi^bjicho 29 bh¬ 
aob, He OTMeneHHBix paHee b jiecHBix noHBax Pocchh (Ta6ji. 2). Taioxe oSHapy^xeHO 
23 BHAa BOAopocneH, paHee He BCTpeneHHBix b noHBax Khpobckoh o6ji. (IIIraHa, 1997), 
h 45 bhaob, hobbix j\jvi anBro<|)jiopBi PecnySjiHKH Komh (TeijeH h AP-, 1994; 3HMOHHHa, 
1998). HaXO)KAeHHe 3THX BHAOB MO)KHO oGbACKHTB HeAOCTaTOHHOH H3yHeHHOCTBIO aJIB- 
ro(|)jiopBi noHB ceBepoTae5KHOH h cpeAHeTae>KHOH noA30H. 
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TABJ1HUA 5 

TaKcoHOMH4ecicoe pa3Hoo6pa3ne no4BeHHbix BoaopocjieH b TaexcHOH 30He 
(c y4eT0M BHflOBblX H BHyTpHBHflOBblX TaKCOHOB) 


Omeji 

n0fl30Ha K»KHOH H 
cpe^Hen Tanrn 
(jaHHbie aBTopoB) 

KnpoBCKan o6ji., 

n0^30Ha K))KHOH 
Tanrn (UlTHHa, 
1997) 

Pecny6jiHKa Komh 

JlecHbie 
noMBbi Pocchh 
(A neKcaxHHa, 
UlTHHa, 1984) 

rpaHnua kxhchoh 
jiecoTyH^pbi H 
no^30Ha ceBep- 
hoh Tafirn (3 h- 
MOHHHa, 1998) 

Bojibme3eMejib- 
cKan TyHflpa (re- 
ueH h ap., 1994) 

Cyanophyta 

7 

166 

65 

112 

100 

Euglenophyta 

2 

4 

— 

— 

1 

Chrysophyta 

— 

1 

— 

— 

— 

Eustigmatophyta 

3 

— 

— 

— 

— 

Xanthophyta 

8 

119 

24 

38 

101 

Bacillariophyta 

27 

50 

18 

30 

39 

Cryptophyta 

— 

1 

— 

— 

— 

Chlorophyta 

52 

239 

97 

73 

180 

Bcero 

99 

581 

204 

253 

420 


J\jin ajitrorpynnHpoBOK Bcex oScjieAOBaHHbix cooSmecTB OTMeueHO othochtcjibho 
BticoKoe cxoactbo bhaoboix) cocTaBa — K03(J)(|)HAHeHT Ci>epeHceHa—HeKaHOBCKoro 
6biji Bbirne 45 % (puc. 6). IIo paccHHTaHHOMy K03<|)<f>HAHeHTy o6oco6jihiotch ABa KJiac- 
Tepa, KOTOptie BKjiioHaiOT b ce6a aubrorpynnHpoBKH co cxoahbim bhaobbim cocTa- 
bom. riepBHH BKjiioHaeT BOAOpocjieBtie rpynnHpoBKH xbohhbix jiecoB <|>ohoboh Teppu- 
TOpHH ((J)HT0U,eH03BI ejIBHHK HepHHHHO-3eJieHOMOUIHBIH, eJIBHHK XBOIAOBO-HepHHHHBIH, 
ejitHHK khcjihhhbih), btopoh — rpynnupoBKH ejibHHKOB H3 aHTponoreHHO HapymeH- 
HBIX MeCT ((J)HT0U,eH03BI eJIBHHK KHCJIHHHO-3ejieHOMOIIIHBIH, eJIBHHK KHCJIHHHBIH, eJIB- 
HHK KHCJIHHHO-HepHHHHBIH, eJIBHHK 6pyCHHHHO-3eJieHOMOmHBIH, eJIBHHK HepHHHHO-3e- 
jieHOMOiiiHBiH, ejitHHK HepHH4HO-KHCjiHHHO-3ejieHOMOuiHBm). Cxoactbo antrorpyn- 
nHpoBOK pa3Hbix AeH030B onpeAejweTca cxoahbimh 3KOjioraHecKHMH ycjiOBHflMH: 
ranoM AeH03a, ocBemeHHOCTtio, BJia^KHOCTtio, (Jjhshko-xhmhhcckhmh napaMeTpaMH 
noHB (Ta6ji. 1, pnc. 6). 



PhC. 6. CxOflCTBO BH^OBOrO COCTaBa BO^OpOCJieH eJIOBbIX <j)HT0IjeH030B. 

Flo och a6cuHCC — HOMep oScnenoBaHHoro ynacTKa (cm. Ta6ji. 1); no och op^HHaT— cxoactbo BHaoBoro cocTaBa no ko- 

3(|)(J)HUHeHTy CtepeHceHa-MeKaHOBCKoro, %. 
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TAEJMLJA 6 

Hhcjichhoctb Boaopocjieft b noMBax xbohhmx JiecoB 



Mhcjio KJieTOK (Tbic. Ha 1 r B03,ayiHHo-cyxoH noMBbi) 

OHT01ieH03 

MeTOfl 

npe^ejibHoro 

pa3Be,aeHHH 

MeTOfl 

npflMoro 

noflcneTa 

jiHTepaTypHbie 

flaHHbie 

EjIbHHK KHJlH4HO-3eJieHOM01HHbIH 

250 

32-81 

_ 

EjIbHHK KHCJIH4HBIH 

95-250 

48-67.2 

— 

EjIbHHK KHCJIH4H0-4epHH4HbIH 

20 

47 

— 

EjIbHHK 6pyCHH4H0-3eJieH0M01HHbIM 

Ao 250 

42 

— 

EjIbHHK 4epHH4H0-3eJieH0M0UIHbIH 

95-250 

12-58 

37-550 

(IIlTHHa, Poh3hh, 1966; AjiexcaxH- 
Ha, 1977; AoMpa4eBa, Aa6ax, 2004) 

EjIbHHK 4epHH4H0-KHCJIH4H0-3eJieH0- 
MOLUHblH 

95 

34.8 

— 

EilbHHK XB0m0B0-4epHH4HbIH 

Ao 250 

Ao 26.4 

— 

Ejiobbih Jiec; xbokhwh Jiec 

— 

— 

30-69.5 

(IIlTHHa, 1959; HaiuibiniHa, 1976) 


npHMenaHHe. nponepK — CBeaeHHfl oTcyrcTByiOT. 


B 1 r B03AyUIH0-CyX0H nOHBBI XBOHHBIX (J)HT0U,eH030B COAep)KHTCfl OT 12 AO 
250 tbic. KjieTOK BOAopocneH (Ta6ji. 6). HanSojiBinee kojihhcctbo xjictox 3aperncTpn- 
pOBaHO B nOHBaX eJIBHHXa 6pyCHH4HO-3eJieHOMOUIHOrO, eJIBHHXOB XHCJIHHHO-3eJieHO- 
MOLQHBIX, a TaK^Ce eJIBHHXOB XHCJIHHHBIX H eJIBHHXOB HepHHHHO-3eJieHOMOUIHBIX. no- 
jiyneHHtie pe3yjiBTaTBi cooTBeTCTByioT AaHHBiM 3. A. IUthhoh, M. E. PoH3HHa (1966), 
O. Si. HanjitirHHOH (1976), T. H. AjiexcaxHHOH (1977), JI. H. ^OMpaneBOH h E. B. ^a- 
6ax (2004) (Ta6ji. 6). HeSojitmaa hhcjichhoctb BOAopocjieH b BepxHHx ropH30HTax 
noHB ejiOBtix JiecoB oS'lhchhctch bbicoxoh xhcjiothoctbio noHB (pH 3.99—5.25), hcbbi- 

COXOH BJia)KHOCTBIO (Ta6jl. 1) H HH3XOH CXOpOCTBIO oSHOBJieHHfl OpraHHHCCXOrO BeiljeCT- 
Ba, noKa3aTejieM xoTopofi hbjwctch OTHomeHHe C/N. HeM Hinxe 3tot noxa3aTejiB, tcm 
Btmie cKopocTt oShobjichhh opraHHHecKoro BemecTBa. OTHomeHHe C/N b MecTax c6o- 

pOB COCTaBHJIO 15-27, 4T0 COOTBeTCTByeT JieCHBIM n0A30JIHCTBIM nOHBaM, KOTOptie xa- 

paKTepH3yiOTCH hh3xhm bhaobbim pa3HOo6pa3HeM bbiciiihx h hh3uihx pacTeHHH. CpaB- 
HHTejiBHBiH aHajiH3 AByx MeTOAOB KOJiHHecTBeHHoro yneTa noKa3an, hto pe3yjiBTaTBi, 
nojiyneHHBie mctoaom npeAejiBHoro pa3BeAeHjra, a aiOT 6ojiee bbicoxhc noxa3aTejiH no 
cpaBHeHHio c MeTOAOM np^Moro cneTa. 


Bbiboabi 

nojiyneHHBie AaHHBie cBHACTejiBCTByioT o hcbbicokom bhaobom pa3HOo6pa3nn non- 
BeHHBIX BOAOpOCJien XBOHHBIX <|)HT0AeH030B. HanSoJIBUIMM HHCJIOM BHAOB npeACTaBJie- 
hbi OTAejiBi Chlorophyta h Bacillariophyta. B CTpyxType anBrorpynnnpoBOK pa3HBix th- 
noB enoBBix JiecoB OTMeneHO ot 20 ao 30 bhaob. HanSojiee pa3HOo6pa3HBi no cocTaBy 
BOAopocneBBie rpynnnpoBKH cjibhhxob nepHHHH0-3ejieH0M0mHBix. Cnncox BOAopocjien 
Khpobckoh o6ji. h PecnySjiHXH Komh AonojmeH 23 n 45 bhabmh cooTBeTCTBeHHO. Ajib- 
ro(|)Jiopa enoBBix JiecoB mo^kct 6bitb oxapaKTepn30BaHa xa k THnHHHaa 3Aa<f>o<f>HJiBHaji c 
npeoSjiaAaHneM BHAOB-xocMonojiHTOB, HHAH(|)(J)epeHTHBix no OTHomemno k xhcjiotho- 
cth n coneHOCTH noHB. nojiyneHHBie pe3yjiBTaTBi MoryT 6 bitb ncnojiB30BaHBi ajm npo- 
BeAeHHH MOHHTopnHra 3a cocTOHHneM oxpaHJieMBix TeppHTOpHH SopeanBHBix JiecoB, a 
Taioxe JiecoB, HaxoAflmHxcii b ycjiOBHflx HHTeHCHBHoro TexHoreHHoro 3arpji3HeHHfl. 
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SUMMARY 

Species diversity, structure and distribution peculiarities of soil algal communities were studied 
in different types of spruce forests. There were discovered 84 species (99 together with intraspecific 
taxa) from 6 divisions: Cyanophyta — 5 (7), Euglenophyta — 2, Eustigmatophyta — 3, Xanthophy¬ 
ta — 7 (8), Bacillariophyta — 20 (27), Chlorophyta — 47 (52). The soil algae of the spruce forests 
numbered 1.2 • 10 4 —2.5 • 10 5 cells / g of soil. In algal communities of different types of the spruce fo- 
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rests 20—30 algal species were recorded. The highest species diversity of algae was found in bilberry 
spruce forests. 26 algae species were newly discovered for the soil algal flora of Russia. The algal flo¬ 
ra of spruce forests is edaphophytic, dominated by cosmopolitan species, indifferent to soil acidity and 
salinity. 
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Beaymaa pojib b bHOMoptjioAorHHecKOH CTpyicrype BHAOBoro cocTaBa AHxeHotjuiop ropoAOB EBponen- 
ckoh Pocchh (Bcero 604 BHAa) npHHaAAexcHT HaKHnHMM bh^bm (59 %). Pojib JiHCTOBaTbix h KycTHCTBix jih- 
inaHHHKOB npHMepHO o^HHaKOBa — 21 h 20 %. ITpeobjiaflaHHe HaKHnHBix JiHuianHHKOB xapaicrepHo ajia 
jiHxeHO(J)Jiop Bcex KaTeropnii ropoAOB (MeranoJiHCBi, KpynHenuiHe, KpynHBie, boutinne, cpeAHHe, MajiBie, 
«6BiBinHe» ropoua). BbmeJieHo 8 aKOAoro-cybcTpaimix rpynn: 3nn(j)HTbi, 3nmiHTBi, 3 nnrenflbi, anHKCHJiw, 
3nn6pHO(J)HTBI, 3nH(J)HTOpeJIHKBHTBI, 3nHKOnpO(j)HTbI H AHUiaHHHKH, odHTaiOIUHe Ha HCKyCCTBeHHOM CybCT- 
paTe. B obmeii ypbaHOAHxeHoiJmope npeobjia^aioT anmiHTbi (51 %), 3nH(J)HTBi (42 %) h anwreH^Bi (21 %). 
npeo6jia,aaHHe shhahtob b obmeii tjwiope CBjnaHO c o6hjihcm KaMeHHCToro cybcTpaTa b ceBepHBix Ma- 
jibix ropo^ax. B Apyrnx KaTeropwax ropoAOB, BKjnouaa MajiBie ropoAa cpeAHeii noJiocBi EBponeiiCKOH Poc¬ 
chh, rAe Majio KaMeHHCToro cybcTpaTa, oTMeuaeTca npeobuaAaHHe anH(J)HTOB. PaccMOTpeHBi JiHuiaiiHHKH 
Ha cneiiH(J)HHHBix ajih ropoAOB cybcTpaTax (HHTpoAyueHTM, ruioAOBbie AepeBba h KycTapHHKH, HCCKycTBeH- 
HBie cybcTpaTBi — beTOH, KHpnnu, nJiacTMaccBi h np.). Ha 159 HHTpo^ynHpoBaHHBix BHAax AepeBteB h xyc- 
TapHHKOB pOAOM H3 CeBepHOH AMepHKH, A3HH H 3anaflHOH EBponBI BBiaBJieH 91 BHA JIHUiaHHHKOB. MeCT- 
HBie bhabi AepeBBeB h KycrapHHKOB 3aceJiaK)Tca AHiuaiiHHKaMH 3HaHHTeJiBHo Jiyuiue (252 BHAa). OAHa- 
KO pOAB HHTpOAyneHTOB B paCCeJieHHH JIHUiaHHHKOB Ha TeppHTOpHH TOpOAOB BaXCHa, nOCKOJIBKy 3K30TBI 
npeACTaBAeHBi boJibuiHM hhcaom 3K3eMnuapoB. Ha 26 BHAax nuoAOBBix AepeBteB h KycTapHHKOB BBiaBJieHo 
60 bhaob JIHUiaHHHKOB. Ha HCKyccTBeHHBix cybcTpaTax BBiaBJieH 71 bha (11.7 %). 

KjnoueBBie cjioBa: JiHuiaiiHHKH, ypbaHotjjAopti, bHOMoptjioAorHHecKHH aHajiH3, 3KOAoro-cybcTpaT- 
hbih aHajiH3, EBponeiiCKaa Poccna. 

B nepBOH Hacra paGora, nocBJimeHHOH jiHiuaHHHxaM ropoAOB EBponeHcxon Poc¬ 
chh (ManwmeBa, 2006a), Gbiji ash TaxcoHOMHHecxHH aHanH3 yp6aHOJiHxeHO(|)jiop h 
npHBeAeHbi CBeAemui o Marepnajie h MeTOAHKax. B AaHHOH paSoTe paccMOTpeH okojio- 
rO-Cy6cTpaTHBIH acneKT H COCTaB )KH3HCHHBIX (|)OpM JIHUiaHHHKOB ropoAOB. 

C0CTaB 5KH3HCHHBIX (|)OpM JIHUiaHHHKOB TOpOAOB 

H3yueHHeM )KH3HCHHBIX (|)OpM JIHUiaHHHKOB 3aHHMaJIHCB MHOTHe HCCJieAOBaTeJIH 

(Barkman, 1958; OxcHep, 1971, 1974; TojiyGxoBa, 1983; TojiySKOBa, B«3pOB, 1989, 
h AP-)* Han6ojiee uacTO OTeuecTBeHHtie HccjieAOBaTejiH jiHxeHO<|)jiop npHMeMiOT KJiac- 
CH^HXaAHIO 5KH3HeHHbIX (|)OpM, npeAJIO)KeHHyiO H. C. ToJiySKOBOH (1983). OAHaKO npn 
H3yueHHH MOp(|)OJIOrHHeCKHX npH3HaKOB JIHUiaHHHKOB TOpOAOB OTMeuaiOTCH 3HaHH- 
TejIBHbie TpyAHOCTH B npHMeHeHHH AaHHOH KJiaCCH<f>HKaL(HH. IIpH CHJIbHOM 3arpjI3- 
HeHHH HaSjuoAaeTca HBjieHHe 3xojiorHHecKOH naTOMOp<|)OJiorHH (MajiBiuieBa, 19956). 
TaJIJIOMBI JIHUiaHHHKOB HaXOAHTCfl B CHJIBHO yTHCTCHHOM COCTOHHHH nO CpaBHCHHIO C 
eCTeCTBeHHbIMH yCJIOBHHMH. H3BeCTHO, HTO OAHH H TOT 5Ke BHA paCTCHHH M05KCT GbITB 
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TABJTHUA 1 


)KH3HeHHbie (J)OpMbI JIHUiaHHHKOB ropOflOB EBponeHCKOH Pocchh 


)KH3HeHHbie 

tj)OpMbI 

Hhcjio bhaob 

Oaopa 

B UeAOM 

ropoAa 

Merano- 

AHCbl 

KpynHeft- 

uiHe 

KpynHbie 

6oAbuiHe 

cpeAHHe 

MaAbie 

«6bIBlHHe» 

HaKHnHbie 

358 

158 

127 

94 

57 

89 

196 

30 


(59.3) 

(50.2) 

(50.2) 

(49.7) 

(46.7) 

(48.6) 

(55.8) 

(44.1) 

AncTOBaTbie 

125 

75 

69 

55 

39 

41 

80 

28 


(20.7) 

(23.8) 

(27.3) 

(29.1) 

(32.0) 

(22.4) 

(22.8) 

(41.2) 

KycTHCTbie 

121 

82 

57 

40 

26 

53 

75 

10 


(20.0) 

(26.0) 

(22.5) 

(21.2) 

(21.3) 

(29.0) 

(21.4) 

(14.7) 

Bcero 

604 

315 

253 

189 

122 

183 

351 

68 


(100) 

(100) 

(100) 

(100) 

(100) 

(100) 

(100) 

(100) 


IlpHMeMaHHe. B CKo6Kax npHBeAeHa AOAa ot o6mero HHCJia bhaob, %. 


npeACTaBjieH uejiHM pa/noM 5KH3HeHHwx (|)opM, npoH3pacTaa b pa3JiHHHbix 3 kojioth- 
necKHx ycjiOBHHx (CepeSpjiKOB, 1962) hjih HaxoAflCb Ha pa3Hbix cTaAHJix 0HT0reHe3a 
(Xoxphkob, 1981). CKa3aHHoe cnpaBeAJiHBO h ajih Apyrnx opraHH3MOB, b tom nncjie rjul 
JIHHiaHHHKOB (^aBBI/JOB, 2001). Il03T0My B TOpOACKHX yCJIOBHHX IjejieC006pa3H0 BBIAe- 
jieHHe HanSojiee o6hjhx rpynn (ranoB) 5KH3HeHHbix (|)opM. 

B H3yneHHOH jiHxeHO(|)jiope npeoSjiaAaiOT bham c HaKHnHHM cjioeBHmeM (358 bh- 
AOB, hjih 59.3 % ot o6mero nncjia bhaob (juiopw). Pojib jiHCTOBaTbix h Kycracrax npH- 
MepHO OAHHaKOBa — 125 bhaob jiHCTOBaTtix (20.7 %) h 121 bha KycracTtix (20.0 %) 
(Ta6ji. 1). Otmcthm, hto npeoSjiaAaHHe HaKHiiHtix JIHHiaHHHKOB xapaKTepHO jyia jih- 
xeHO(|)Jiop caMtix pa3jiHHHtix no pa3Mepy h reorpa<f>HHecKOMy nojio)KeHHio ropoACKHx 
TeppHTopHH. HaKHnHbie bhah npeoSjiaAaiOT h b mhpoboh jiHxeHO<|)jiope b ijejiOM, co- 
cTaBjura b Hen okojio 75 % (Ahmadjian, 1993; Honeger, 1996). B Meranojincax h cpeA- 
hhx ropoAax Ha btopom MecTe HaxoAflTCJi KycTHCTbie bhah, b KpymieHHiHx, KpynHbix, 
SojibuiHx h Majitix ropoAax — jiHCTOBaTtie jiHinaHHHKH. AHanH3 pacnpeAejieHHfl 5 kh 3- 
HeHHbix (J)opM JIHHiaHHHKOB no ropoAaM h pa3JiHHHHM 30HaM pacTHTejibHOCTH noKa3aji, 
hto bo Bcex 30Hax npeoSjiaAaiOT HaKHnHbie (f>opMbi (Ta6ji. 2). Ha btopom MecTe b TyHA- 


TAEJTHUA 2 

>KH3HeHHbie (fropMbi JimnaftHUKOB ropoaoB EBponencKon Pocchh 
B pa3HbIX 30HaX paCTHTeJIbHOCTH H THnaX nOHCHOCTH rop 


>KH3HeHHbie 

tJ)OpMbI 

0Aopa 

B IieAOM 

3oHbI paCTHTeAbHOCTH 

Tnn noacHocTH rop 

TyHA- 

poBaa 

TaexcHaa 

UIHpOKO- 

AHCTBeH- 

HOAecHaa 

denHaa 

nycTbiHHaa 

rnnoapK- 

THaeCKHH 

6opeanb- 

HblH 

HaKHnHbie 

358 

32 

221 

72 

46 

23 

111 

56 


(59.3) 

(53.3) 

(55.1) 

(50.0) 

(53.5) 

(62.2) 

(61.3) 

(45.5) 

JlHCTOBaTbie 

125 

13 

88 

34 

26 

14 

34 

38 


(20.7) 

(21.7) 

(22.0) 

(23.6) 

(30.2) 

(37.8) 

(18.8) 

(30.9) 

KycTHCTbie 

121 

15 

92 

38 

14 

— 

36 

29 


(20.0) 

(25.0) 

(22.9) 

(26.4) 

(16.3) 


(19.9) 

(23.6) 

Bcero 

604 

60 

401 

144 

86 

37 

181 

123 


(100) 

(100) 

(100) 

(100) 

(100) 

(100) 

(100) 

(100) 


ripHMeMaHHe. B CKoOKax AaHbi aoah ot o6mero MHCJia bhaob, %. 


4 BoTaHHHecKHH xypHajT, N° 1, 2007 r. 
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pOBOH, Tae>KHOH, IIIHpOKOJIHCTBeHHOJieCHOH 30HaX H rOJiapKTHHCCKOM THne nOHCHOCTH 
rop HaxoAHTca KycracTBie JiHinaHHHKH, b orenHOH, nycTBiHHOH 30Hax h SopeajiBHOM 
rane noacHOCTH rop — jiHCTOBaTBie JiHinaHHHKH. 


PacnpeAejieHHe JiHinaHHHKOB 
no 3KOJioro-cy6cTpaTHWM rpynnaM b ropo^ax 

B jiHTepaType hmciotcji MHoronHCjieHHBie yKa3amw Ha to, hto MHoroo6pa3He jih- 
UiaHHHKOB B 3HaHHTeJIBHOH CTeneHH 3BBHCHT OT pa3H006pa3HH CyScTpaTOB, npHTOAHtlX 

AJW hx oSHTaHH^ (MajitimeBa h Ap., 1980; YpSaHaBHHeHe, 1997, h AP-)- HexoTopwe 

BHABI JiHinaHHHKOB CnOCOSHBI 3aceJMTb HeCKOJIBKO THnOB CyScTpaTOB, B TaKHX CJiynaHX 
OTAejiBHBie aBTopBi BBiAejwioT npoMOKyTOHHBie rpynnBi — 3nH(f>HTO-3nHKCHJiBi, ann- 
reHAO-3nHKCHjiBi, a bhabi, oSHTaiomne Ha Tpex h 6ojiee ranax cyScTpaTOB, oS'bcahhhiot 
b rpynny 3BpHcy6cTpaTHBix (MyHHHK, 1998). Bo3mo)kho, npH H3yneHHH ecTecTBeHHBix 
<f>jiop 3to onpaBAaHO. Ho b ropoACKHx ycjiOBHax npn orpaHHneHHOH bo3mo)khocth bbi- 
6opa jiHmaHHHKaMH noAxoA^mero cyScrpaTa, no-BHAHMOMy, yAoSHee yHHTBiBaTB npn- 
ypOHeHHOCTB K KOHKpeTHBIM CyScTpaTaM. ToABKO 3KOJIOrHHeCKaa nJiaCTHHHOCTB JIH- 
HiaHHHKOB B TOpOACKHX yCJIOBHHX, B TOM HHCJie H B OTHOUieHHH CyScTpaTa, n03B0JHieT 
HM BBDKHTB B 3THX yCJIOBHJIX. HpH 3TOM MHOTHe BHABI MOTyT nOCeJIATBCH Ha pa3HBIX Cy6- 
cTpaTax: xope AepeBBeB, ApeBecmie, HCKyccTBeHHOM cyScTpaTe h np. 

no pe3yjiBTaTaM npoBeAeHHoro aHajiH3a bbihchhjiocb, hto b jiHxeHO(|)jiope ropoAOB 
JiHinaHHHKH OTHOCHTCfl k 8 3KOJioro-cy6cTpaTHBiM rpynnaM: 3nH<f>HTBi, annjiHTBi, ann- 
reHABI, anHKCHJIBI, 3nH6pHO(f)HTBI, 3nH(|)HTOpeJIHKBHTBI, 3nHKOnpO(|)HTBI H JiHinaHHHKH, 
oSHTaiomne Ha HCKyccTBeHHOM cyScTpaTe (Ta6ji. 3). 

Tpynna annjiHTHBix JiHinaHHHKOB — eaMaa MHoroHHCjiemiaji b HccjieAOBaHHOH 
jiHxeHO<|>jiope (306 bhaob, 50.6 % ot o6mero HHCJia bhaob). BTOpoe mccto 3aHHMaeT 


TABJTHUA 3 

3KOJioro-cy6cTpaTHbie rpynnw jmxeHO(J)Jiopbi ropoAOB EBponencKOH Pocchh 


3KOJioro-cy6cTpaTHafl 

rpynna 

Ojiopa 
b uejioM 

Topo^a 

Merano- 

JIHCbl 

KpynHefl- 

niHe 

KpynHbie 

6ojibiiine 

cpeAHHe 

Majibie 

«6biBinne» 

SnuJiUTbi 

306 

68 

63 

21 

20 

72 

199 

18 


(50.6) 

(21.6) 

(24.9) 

(n.i) 

(16.4) 

(39.3) 

(56.7) 

(26.5) 

3nn(J)HTbi 

252 

190 

119 

123 

76 

88 

100 

38 


(41.6) 

(60.3) 

(47.0) 

(65.1) 

(62.3) 

(48.1) 

(28.5) 

(55.9) 

3nnreHjibi 

125 

57 

79 

32 

16 

31 

46 

4 


(20.7) 

(18.1) 

(31.2) 

(16.9) 

(13.1) 

(16.9) 

(13.1) 

(5.9) 

3nnKCHJibi 

99 

61 

47 

35 

15 

25 

33 

16 


(16.4) 

(19.4) 

(18.6) 

(18.5) 

(12.3) 

(13.7) 

(9.4) 

(23.5) 

Ha ncKyccTBeHHbix cy6- 

71 

27 

15 

17 

15 

7 

26 

12 

dpaTax 

(11.7) 

(8.5) 

(5.9) 

(9.0) 

(12.3) 

(3.8) 

(7.4) 

(17.6) 

3nn6pno(J)HTbi 

23 

6 

12 

1 

— 

4 

5 

— 


(3.8) 

(1:9) 

(4.7) 

(0.5) 


(2.2) 

(1.4) 


3nH(J)HT0peJIHKBHTbI 

9 

1 

3 

1 

— 

1 

3 

— 


(1.5) 

(0.3) 

(1.2) 

(0.5) 


(0.5) 

(0.9) 


3nnKonpo(J)HTbi 

2 

— 

2 

— 

— 

— 

— 

— 


(0.4) 


(0.8) 






Bcero bhaob 

604 

315 

253 

189 

122 

183 

351 

68 


npHMenaHHe.B CKoGxax npHBeaeHa aojih ot o6mero nucjia bhaob JiHinaHHHKOB b ropoAax pa3Hbix ranoB, %. 
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rpynna 3nH(j)HTHbix JiHinaHHHKOB (252 BHAa, 41.6 %). Ha TpeTteM MecTe rpynna ann- 
reHHBIX JIHUiaHHHKOB (125 BHAOB, 20.7 %). SnHKCHJIbHbie H JiHinaHHHKH Ha HCKyCCT- 
geHHHx cyScTpaTax npeACTaBJieHbi 99 BH^aMH (16.4 %) h 71 bhaom (11.7 %). MeHbine 
AOJIH 3nn6pHO(J)HTOB (23 BHAa, 3.8 %), 3nH(|)HTOpeJIHKBHTOB (9 BHAOB, 1.5 %). CaMaH 
MaJiOHHCjieHHaa rpynna 3nHKonpo<|)HTOB HacHHTWBaeT Bcero 2 BHAa (0.4 %). 

3nH(i)HTHBie jiHinaHHHKH npeoGjiaAaiOT no HHCJiy bhaob b Meranojincax, KpynHen- 
iiihx, KpynHtix, Sojibhihx, cpeAHHx h «6bibhihx» ropoAax. B Manwx ropo^ax Ha nepBoe 
MecTO BbicTynaiOT anHJiHTbi, a anH(f>HTbi ctoht Ha BTopoM MecTe. 3to cB^naHO c o6hjih- 
eM KaMeHHCToro cyScTpaTa b ceBepHbix Manwx ropo^ax. B cpeAHeii nojioce EBponen- 
ckoh Pocchh b Manwx ropoAax Mano KaMeHHCToro cyScrpaTa, b hhx OTMenaeTca npeo6- 
jia^aHHe 3nH(|)HTOB. 

CneuH(|)HHHbie cyGcTpaTW b ropo^ax 

OcoSeHHOCTbio ropoACKHx ycjioBHH /jjra JiHinaHHHKOB HBjiaeTCH HajiHHHe cneijH- 
(|)HHHbIX CyScTpaTOB. K HHM OTHOCHTCH, HanpHMep, HHTpOAyiJHpOBaHHbie ^epeBbH H Ky- 
cTapHHKH, njiOAOBbie AepeBbH h KycTapHHKH, HCKyccTBeHHbie cyGcrpaTw (MajiwmeBa, 
1981,1995a, 2003,20066; Malysheva, 1994). Oahoh H3 xapaKTepHbix ocoGemiocTeH ro- 
po^OB EBponencKOH Pocchh hbjwctch umpoKoe npHMeHeHHe b 03ejieHeHHH HHTpoAy- 
ueHTOB — AepeBbeB h KycTapHHKOB poaom H3 CeBepHOH AMepHKH, A3 hh h 3anaAHOH 
EBponw. Ha 159 HHTpoAyAHpOBaHHwx BH^ax AepeBbeB h KycTapHHKOB hbmh BWHBJieH 
91 bha jiHiuaHHHKa. Ha 54 BHAax 3K30tob H3 CeBepHOH AMepHKH o6Hapy)KeHo 38 bh¬ 
aob JiHinaHHHKOB, Ha 69 BH/jax AepeBbeB h KycTapHHKOB poaom H3 A3hh — 49 bhaob 
JiHinaHHHKOB, Ha 36 BHAax h 3 3ana£HOH EBponw — 33 BHAa JiHinaHHHKOB. Mecrawe 
bhabi AepeBbeB h KycTapHHKOB (noA BHAaMH mccthoh (|)jiopbi Mw noHHMaeM bhaw, Ha- 
xoA^mHecH b npeAejiax cBoero ecTecTBeHHoro apeana) 3acejunoTCfl JiHinaHHHKaMH 3Ha- 
HHTejibHO Jiynine (252 BHAa JiHinaHHHKOB). OAHaKO pojib HHTpoAyueHTOB b paccejie- 
HHH JiHinaHHHKOB Ha TeppHTOpHH TOpOAOB Ba>KHa, nOCKOJIbKy 3K30TW MOryT 6bITb npeA- 
CTaBJieHbl 60JIbIHHM HHCJIOM BbICa)KeHHbIX 3K3eMnJWpOB. CjieAyeT OCO60 OTMeTHTb, 
hto apeajiw HaiiAeHHbix bhaob JiHinaHHHKOB 3HaHHTejibHO urnpe apeajiOB bwcuihx pac- 
TeHHH. 

Bhaoboh cocTaB JiHinaHHHKOB, o6HTaiomHx Ha njiOAOBwx AepeBbHx h KycTapmncax, 
AOCTaTOHHO pa3HOo6pa3eH h HacHHTWBaeT 60 bhaob. Han6ojiee nacTO Ha hhx npoH3pa- 
cTaiOT JiHinaHHHKH, ycTOHHHBwe k 3HanHTejibHOMy aHTponoreHHOMy bo3achctbhio, Ta- 
KHe K3KHypogymniaphysodes (L.) Nyl., Lecanora hagenii (Ach.) Ach., Parmelia sulca¬ 
ta Taylor, Phaeophyscia orbicularis (Neck.) Moberg, Physcia stellaris (L.) Nyl., P. te- 
nella (Scop.) DC., Scoliciosporum chlorococcum (Graewe ex Stenh.) Vezda, Xanthoria 
parietina (L.) Th. Fr., X. polycarpa (Hoffm.) Th. Fr. ex Rieber. IIohth Bee BWHBjieHHbie 
BHAbi JiHinaHHHKOB oGHapyaceHw b CTapwx caAax (B03pacT Haca^KAeHHH 40—50 jict), 
ocoGeHHO Ha 3a6pouieHHbix ynacTKax. OTcyT ctb He yxoAa (noGejncn, o6pe3KH, MexaHH- 
necKoro cocKaGjiHBaHHa) cnocoGcTByeT hx pa3BHTHio. 3acwxaiomHe h ocjiaGjiemibie Ae- 
peBbH HHTeHCHBHee 3acejraiOTCH JiHinaHHHKaMH, hto corjiacyeTca c AaHHWMH B. B. To- 
nybKOBa (2000) o jiHinaHHHKax <|)pyKTOBbix caAOB EejiopyccHH. MeHee Bcero jiHinaHHH- 
kob (10 bhaob) HaHAeHO Ha njiOAOBwx AepeBbux h KycTapHHKax, Hcnojib3yeMbix ajw 
03ejieHeHHH yjiHii; b ropoAax h nocejiKax. 

JiHinaHHHKH b ropoAax ocBaHBaiOT HOBbie 3KOJiorHnecKHe hhiuh, nocejwacb Ha cy6- 
CTpaTax, co3AaHHbix nejioBeKOM (Brightman, Seaward, 1977; Christensen, 2004). HaMH 
BbiABJieH 71 bha, 3acejiaiomHH noAo6Hbie cyGcTpaTw, hto cocTaBjiaeT 6ojiee acchtoh 
nacTH jiHxeHO(|)jiopbi (11.7 %). HaMH bwacjihiotch 2 rpynnw cyGcTpaTOB: cTponrejib- 
Hbie MaTepHajiw h GbiTOBwe npeAMeTbi. HanGojibinee hhcjio bhaob JiHinaHHHKOB noce- 


99 



TAEJMUA 4 

PacnpeaejieHHe jimnaMHUKOB no ncKyccTBeHHbiM cy6cTpaTaM 


Cy6cTpaTbi 

MHCJIO BHflOB 
JIHUiaHHHKOB 

CyScTpaTbi 

Hhcjio bhuob 
JIHUiaHHHKOB 

1. CTpoHTejibHbie MaTepnajibi 

Mem a ah 


06pa6omaHHCM dpeeecu 

na 

>KeJie30 (Kpbinm, no^oKOHHHKn) 

12 

Aockh (aepeBHHHbie 3a6opbi) 

39 

HyryH (orpa^bi) 

1 

BpeBHa 

5 





CunmemmecKue Mamepuanbi 

«KaMemcmonodo6Hbie» cy6cmpambi 

(will nponumaHHbie umu) 

BeTOH 

28 

Ac(J)ajibT 

1 

UeMem 

8 

rhiacTMaccbi 

5 

H3BCCTHHK (nJIHTbl) 

10 

ToJib, pyOeponn; 

2 

CTpOHTeJIbHblM paCTBOp 

11 



IIlH(J)ep 

4 

11. bbiTOBbie npe^MeTbi 

KHpnH4 

18 

KapTOH 

2 

Ty(J)bi 

4 

BepeBKa 

2 


jweTca Ha cTpoHTejibHtix MaTepnajiax, uinpoKO Hcnojib3yeMtix b ropo^ax: o6pa6oTaH- 
Haa ApeBecHHa (aockh, SpeBHa), «KaMeHHCTonoAo6Hbie» cyScTpaTti (6eTOH, u;eMeHT, 
H3BeCTHHK, CTpOHTCJIbHblH paCTBOp, KHpnHH, HIH^ep), MeTaJIJI (HyryHHBie, 5Kejie3HBie 
nepHJia h orpaAM, 5Kejie3Htie KptmiH) h cKHTeranecKHe MaTepHajiti (Ta6ji. 4). JlHinaH- 
hhkh MoryT 3acejiaTt StiTOBbie npeAMera (icapTOH, BepeBKa), AOJiroe Bpem HaxoAHB- 
umeca Ha oahom MecTe npH AOCTaTOHHOM yBjia^KHeHHH h ocBemeHHH. Handonee nacTO 
b ropoACKHx ycjiOBHax EBponeficKOH Pocchh noAoSHtie cyScTpara 3acejwiOT Lecano- 
ra ha genii, Phaeophyscia orbicularis , Candelariella aurella (Hoffm.) Zahlbr., C. vitel- 
lina (Hoffm.) Mull. Arg., Caloplaca holocarpa (Hoffm.) A. E. Wade, Xanthoriaparieti- 
na. Ha KHpnHHax nacTO BCTpenaeTca Verrucaria muralis Ach., Ha AepeBHHHtix 3a6opax 
Hypogymnia physodes , Lecanora symmicta (Ach.) Ach. h Aaxce bhah poaob Bryoria, 
Usnea. Ha Kptmie H3 njiacTMaccti b napxe C.-neTep6ypra hbmh HaHAeH bha Melanelia 
exasperatula (Nyl.) Essl. MHoroe 3aBHCHT ot Toro, b kbkhx hmchho ycjiOBHax (napx, 
)KHJiaa 3acTpoiiKa, npoMtmuieHHaa 30Ha) HaxoAHTca cybcTpaT, Ha kotopom mokct no- 
CeJIHTBCH JIHUiaHHHK. XOTfl BHAOB, npHypOHCHHBIX TOJIBKO K HCKyCCTBCHHBIM CyScTpa- 

TaM, HaMH He o6Hapy5KeHO, OAHaKO AaHHaa rpynna 3acjiy)KHBaeT ocodoro BHHMamui 
H3-3a pacnpocTpaHeHHOCTH AaHHbix cydcTpaTOB b ropoAax h bb^khocth hx aaa xo3hhct- 
BeHHOH AeaTejiBHOcra HenoBeica. 
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SUMMARY 

The biomorhological and ecological analyses of lichens in the cities of the European Russia are 
presented. 
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BnepBbie H3yneHa oHToreHeTHHecKaa h 3KOJioro-reorpa(j)HHecKaji H3MeHHHB0CTb aHaTOMHnecKHX npn- 
3HaKOB apeBecHHbi y bh^ob Eleutherococcus sessilijlorus h E. senticosus ( Araliaceae ) H3 pa3Hbix Toneic ape- 
ajia b IIpHMopbe. YTOHHeHa h aonoJiHeHa hx KCHJioTOMHHecKaa xapaKTepncTHica, b nacTHocTH, BnepBbie bh- 
HBJieHo HajiHHHe cnnpajibHbix yroJimeHHH Ha CTeHxax cocy^oB, npHBe^eHbi KOJiHnecTBeHHbie xapaKTepw- 
cthkh ^HaMeTpa cocy^oB h nop Ha hx creHKax, pa3MepoB kjictok JiyneH, yxa3aHa <j)opMa JiyneBbix kjictok h 
nponee, ycTaHOBJieHo BpeMfl <j)opMHpoBaHHJi 3pejion apeBecHHbi. 

KniOHeBbie cnoBa: aHaTOMHH apeBecHHbi, H3MeHHHB0CTb Eleutherococcus sessilifloms , E. senti¬ 
cosus, Araliaceae , IIpHMopbe. 

rioBbimeHHbiH HHTepec k apajiHeBHM oSycjioBjieH TeM, hto MHorne bhabi 3toto ce- 
MeficTBa HaxoAHT uinpoKoe npHMeHeHHe b MeAHAHHe. TeM He MeHee aHaTOMHH ApeBe- 
chhbi npe^cTaBHTejieH ceM. Araliaceae Juss. ao chx nop ocTaeTca cjia6o H3yneHHOH. 
B nacTHOcra, H3 38 bhaob poAa Eleutherococcus Maxim. (Frodin, Govaerts, 2004) AaH- 
Htie no aHaTOMHHecKOMy cTpoeHHio ApeBecHHbi npHBOAflTca tojibko ajm 5, a hmchho 
E. henryi Oliv. (Ockojibckhh, 1994), E. malayanus (M. D. Hend.) C. B. Shang (Met¬ 
calfe, Chalk, 1950; Ockojibckhh, 1994), E. sciadophylloides (Franch. et Sav.) H. Ohashi 
(Sudo, 1959), E. sessilijlorus (Rupr. et Maxim.) S. Y. Hu n E. senticosus (Rupr. et Ma¬ 
xim.) Maxim. (raMMepMaH n AP-, 1946; CHe)KKOBa, 1978; BopoimuiOBa, CHe^KKOBa, 
1984). K TOMy 5Ke, comacHO AaHHbiM D. G. Frodin n R. Govaerts (2004), E. malayanus 
b HacToamee BpeMJi nepeBe/teH b Gamblea malayana (M. B. Hend.) C. B. Shang, Lowry 
et Frodin, a E. sciadophylloides — b Chengiopanax sciadophylloides (Franch. et Sav.) 
C. B. Shang et J. Y. Huang. CneAyeT otmcthtb TaioKe, hto Aa)Ke y HanSojiee nojmo H3y- 
neHHtix bhaob Eleutherococcus sessilijlorus n E. senticosus b aHaTOMHHecKnx onncaHH- 
hx OTcyTCTByioT MHorne KOJiHHecTBeHHtie xapaicrepHCTHKH n He yica3biBaeTCfl HajiHHHe 
Tex HJIH HHbIX aHaTOMHHCCKHX npH3HaKOB, HMeiOHIHX AHaTHOCTHHeCKOe HJIH 3KOJIOTHHe- 
cKoe 3HaneHHe. KpoMe toto, y apanneBbix HHKorAa He HccjieAOBajiacb onroreHeTHHe- 
cxaa h 3KOJioro-reorpa(|)HHecKaH H3MeHHHBOCTb cTpyKTypHbix npH3HaKOB ApeBecuHti, 
TmaTejibHoe H3yneHHe KOTopon no3BOjraeT AeTajiH3HpoBaTb xapaKTepHCTHKy aHaTOMH- 
necKoro CTpoemw, onpeAejiHTb aMnjiHTyAy H3MeHHHBOCTH OTAentHtix npH3HaKOB, bbi- 
HBHTb 3aKOHOMepHOCTH H yCTaHOBHTb BpeMfl <|)OpMHpOBaHHfl AC(|)HHHTHBHOH (3peJIOH) 
ApeBeCHHBI, BblflBHTb H3MeHeHHfl B CTpyKType ApCBeCHHBI, CBH3aHHbie C BJIHHHHeM pa3- 
JIHHHblX BHeUIHHX B03ACHCTBHH. 

noBOAOM ajih npOBeACHHH AaHHbix HccjieAOBaHHH nocjiy^KHjia npo6jieMa hachth(|)h- 
KaiiHH HCKonaeMon ApeBecHHbi ajieyrepoKOKica H3 rniHOijeHa IO^khoto npHMopbfl, cbh- 
3aHHaa c HenojiHOTOH aHaTOMHnecKHx onncaHHH ApeBecHHbi coBpeMeHHbix aHanoroB. 
no AaHHbiM E. B. IGnoHKOBa h B. H. TnxoMHpOBa (1987), b HacToaiijee BpeMJi Ha Tep- 
pHTOpHH poccHHCKoro /JajibHero BocTOKa npOH3pacTaeT 2 BHAa Eleutherococcus — 
E. senticosus (3JieyrepOKOKK kojiiohhh) h E. sessilijlorus (3JieyrepoKOKK CHAflHeijBeT- 
kobbih). HanSojibinee cxoactbo b aHaTOMnnecKOM cTpoeHHH y miHOijeHOBOH ApeBecn- 
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TABJ1HUA 1 

CpaBHHTejibHan xapaKTepncTHKa aHaTOMH4ecKoro CTpoeHHH HCKonaeMOH jjpeBecnHbi 
Eleutherococcus aff. sessiliflorus (Rupr. et Maxim.) S. Y. Hu 
H ApeBeCHHbl 6JIH3KHX COBpeMeHHbIX BHJJOB 


AHaTOMHMeCKHe npH3H3KH 

Eleutherococcus 
aff. sessiliflorus 
(Rupr. et Maxim.) 
S. Y. Hu 

Eleutherococcus 
sessiliflorus (Rupr. 
et Maxim.) S. Y. Hu 
(BopouiHJioBa, 
CHexocoBa, 1984; 
OCKOJIbCKHH, 1994) 

Eleutherococcus 
senticosus (Rupr. 
et Maxim.) Maxim. 
(BopouimioBa, CHexc- 
KOBa, 1984; OcKoJib- 
CKHH, 1994) 

PacnoJio)KeHHe cocyaoB: 




K0JiH4ecTB0 npocBdOB b TaHreHTajib- 

1-2 

1-2(3) 

1-3(4) 

hoh nojioce 




.anaMeTp cocyaoB, mkm 

25-50 

25-100 

25-100 

llep(J)opauHOHHaH iuiacTHHxa npocran 

+ 

+ 

+ 

Me>KcocyaHCTafl nopoBocTb: 




xojiH4ecTBo nop no limpHHe ctchkh 

4-5 

? 

? 

cocyjja 




.anaMeTp nop, mkm 

7-8 

? 

? 

CnnpajibHbie yTOJimeHHH Ha CTeHKax co- 

+— 

— 

— 

cyjjoB 

JTynn: 




BbICOTa, K0JIH4eCTB0 KJieTOK 

1-60 

2-55(70) 

2-80(248) 

pflAHOCTb, K0JIH4eCTB0 KJieTOK 

1-4 

1-4 

1-4 

OJIHOpHJIHbie 0K0H4aHHH, K0JIH4eCTB0 

1-3 

2-4 

2-7 

KJieTOK 




ran Jiyneft — reTeporeHHbie 

+ 

+ 

+ 

Tmuibi 

— 

+ 

+ 


npuMenaHHe. (+) — nptOHaKnpHcyrcrByeT, (—) — OTcyTCTByeT, (+—) — BCTpenaeTcape^Ko, (?) — HeT^aHHbix. 


hh HaSjiiOAaeTCH c ApeBecHHOH coBpeMeHHoro BHAa E. sessiliflorus. TeM He MeHee, KaK 
bhaho H3 cpaBHHTejitHOH Ta6jiHL(H (Ta6ji. 1), HcxonaeMaa ApeBecHHais. aff. sessiliflorus 
OTJiHHaeTca ot ApeBecHHbi coBpeMeHHoro BHAa HajiHHHeM othctjihbbix cnHpajibHbix 
yTOJimeHHH Ha cTeHKax HexoTopbix cocyAOB (Ta6ji. I, 5). 

Il03T0My AeJIBIO AaHHOH paSOTBI 6bIJIO yTOHHHTb H AOnOJIHHTB aHaTOMHHeCKyiO xa- 
paKTepHCTHKy ApeBecHHti E. sessiliflorus h E. senticosus , a Taxace npocneAHTt onrore- 
HeTHnecKyio (B03pacTHyio) h 3xojioro-reorpa(f>HHecxyio hsmchhhboctb xchjiotomhhc- 
CKHX npH3HaKOB y 3THX BHAOB. B CBH3H C 3THM B 3aABHH HCCJieAOBaHHH BXOAHJIO H3yHe- 
HHe aHaTOMHHecKoro cTpoeHHa ApefiecHHbi cTBOjia no HanpaBJieHHio ot cepAAeBHHti k 
Rope y E. sessiliflorus h E. senticosus H3 pa3Htix Tonex hx npoH3pacTaHHa b IIpHMopte, 
BBIHBJieHHe BpeMeHH (JlOpMHpOBaHHH 3pejIOH ApeBeCHHBI H HaJIHHHfl HJIH OTCyTCTBHH 
cnHpajibHbix yTOJimeHHH Ha CTeHxax cocyAOB. 


MaTepnaji h MeTOAHKa 

MaTepnajiOM AJifl H3yneHHa nocjiy)XHJiH 5 MOAejibHbix pacTeHHH E. sessiliflorus 
(Ml—M5) h 3 MOAejibHbix pacTeHHa E. senticosus (Ml—M3) H3 pa3Hbix Tonex apeana 
b IIpHMOpbe (Ta6ji. 2). rpaHHijbi hx apeajiOB h tohxh c6opa o6pa3ijOB ApeBecHHbi noxa- 
3aHbi Ha pncyHxe. 06pa3Abi ApeBecHHbi 2 — 3 cm b AnaM. h 15 — 20 cm ah. Bbipe3ajiHCb 
b ocHOBaHHH CTBOjia, nyrb Bbiuie xopHeBOH menxH, no BceMy nonepenHOMy ceneHmo 
y xa^xAoro H3 MOAejibHbix pacTeHHH. J\ji% npeABapHTejibHOH o6pa6oTXH ApeBecHHbi h 
H3roTOBjieHHa H3 Hee npenapaTOB Hcnojib30Bajiacb oSmenpHHHTaa b xchjiotomhh mcto- 
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TABJTHUA 2 

To4Kh c6opa o6pa3uoB ApeBecHHbi b IIpHMopbe 
H B03paCT HCCJieflOBaHHbIX MOAeJIbHbIX KyCTapHHKOB 
Eleutherococcus sessiliflorus w E. senticosus 


Ha3BaHHe BHAa 

Ns MoaeJib- 
Horo KycTap- 
HHKa 

Ns o6pa3- 

Ua B KOJI- 
JieKUHH 

Tohkh c6opa Maiepnajia 

Bo3pacT 
KycTapHH- 
Ka, jieT 

Eleutherococcus 

sessiliflorus 

Ml 

200 

IIlKOTOBCKHH p-H, CTaHUHfl AHHCHMOBKa, ao- 
JIHHa p. CyXOflOJI, XBOHHO-lUHpOKOAHCTBeH- 
HblH Jiec 

8 


M2 

205 

OflbTMHCKHH p-H, OKpeCTHOCTH C. BdKa, BAOAb 
6epera p. ABBaxyMOBKa, xbohho-iuhpokojihct- 
BeHHbiH Jiec 

6 


M3 

212 

OjibrnHCKHH p-H, OKp. noc. Ojibra, noOepe^Kbe 
6yXTbI OflbTa, XBOHHO-lUHpOKOAHCTBeHHblH 
Jiec 

6 


M4 

220 

Khpobckhh p-H, OKpeCTHOCTH c. KoMapoBKa, 
3apOCAH KyCTapHHKOB, XBOHHO-IHHPOKOAHCT- 
BeHHbiH Jiec (caMaji ceBepHan T04Ka c6opa) 

8 


M5 

442 

Oxp. r. BjiaAHBocTOKa, craHUHfl CaAropoA, no6e- 
pe^Kbe 3ajiHBa ITeipa BeAHKoro, xbohho-iuh- 
pOKOAHCTBeHHblH ACC (caMafl K))KHaH T04Ka 

c6opa) 

10 

Eleutherococcus 

senticosus 

Ml 

216 

OAbrHHCKHH p-H, OKpeCTHOCTH noc. OAbra, no- 
6epexo>e Oyxrw Ojibra, xbohho-luhpokoahct- 
BeHHblH Aec 

10 


M2 

450 

Oxp. r. BnaAKBocTOKa, ct. HanKa, no6epe:>Kbe 
3ajiHBa IleTpa BeAHKoro, xbohho-ihhpoko- 
AHCTBeHHbiH Aec (caMafl KWKHan T04Ka c6opa) 

11 


M3 

610 

JIeco3aBOACKOM p-H, 2 km k iory ot Aep. Typre- 
HeBo, Ay6HAK, Ha rpHBe, 3apocAH KycrapHH- 
kob (caMafl ceBepHafl toaka c6opa) 

12 


AHKa (raMMepMaH n AP-, 1946; ^tu,eHKO-XMejieBCKHH, 1954; BopoimuioBa, Chokkobb, 
1984; ATJiac..., 1991). Cpe3ti H3roTaBjiHBanncb npn noMonm SpHTBti ot pyicn b none- 
penHOM, paAHajitHOM h TaHreHTajitHOM HanpaBJieHJwx, nocne Hero ohh 3aKjnoHanncb b 
rjiHU,epHH-5KejiaTHH. IIonepeHHbm n paAnajibHbin cpe3ti npoxoAHJin nepe3 cepAAeBHHy 
h BKJHOHanH Bee roAHHHtie KOJitua no pa^nycy cTBOJia, b to Bpem kzlk TaHreHTanbHbie 
cpe3ti ACJiajiHct b Ka^OM cnoe npnpocTa. Bcero 6bijio nccjieAOBaHO 613 tohkhx cpe- 
30B (339 — no E. sessiliflorus n 274 — no E. senticosus). J\jix H3MepeHHfl AAHHbi 3Jie- 

MeHTOB ApeBeCHHBI H BblflBJieHHfl HCKOTOpBIX OCOSeHHOCTeH B CTpyKType KJieTOHHBIX 
3jieMeHTOB H3roTOBJiHJincb npenapara MauepnpoBaHHon ApeBecHHbi. ^jia 3toto b xaxc- 
AOM TOAHHHOM KOJIBAe ACJiaJIHCB TOJICTBie npOAOHbHbie Cpe3bl, KOTOpbie KHIIflTHJIHCb B 

cMecn IIIyjibAe (raMMepMaH n Ap., 1946; ihjeHKO-XMejieBCKnn, 1954). AHaTOMnnecRnn 
aHajiH3 n MHKpo(|)OTorpa(|)HpoBaHHe cpe30B npoBOAHJincb c noMonjbio cBeTOBbix mhk- 
pocKonoB cepnn «MnKMeA». 


Pe3yjn>TaTi>i 

CpaBHHTeJIbHblH aHaJ!H3 OHTOreHeTHHeCKOH H3MeHHHBOCTH CTpyKTypHbIX npH3Ha- 
kob ApeBecHHbi, BbinojiHeHHbin no HanpaBJieHHio ot cepAAeBHHbi k Kope y Eleuthero¬ 
coccus sessiliflorus n E. senticosus H3 pa3Hbix tohck npon3pacTaHHA b npHMopbe, no3- 
BOJIHJI BblflBHTb HeKOTOpbie 3aKOHOMepHOCTH. 
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Apeajibi Eleutherococcus sessiliflorus h E. senticosus h tohkh c6opa o6pa3ijoB hx jjpeBecHHM b npHMopte. 

Tohkh c6opa MOfleJibHbix KycTapHHKoe: E. sessiliflorus (Ml—M5, 3aTeMHeHHbie tohkh), E. senticosus (Ml — M3, 3aTeM- 
HeHHbie Kea^paTbi). TpaHHua apeajia: 1 — E. sessiliflorus , 2 — E. senticosus. 


Y o6ohx bhaob roAHHHtie xojitija BtipanceHM OTHeTJiHBO OjiaroAapn nonocKe ciuiioc- 
Hyrax ajieMeHTOB (Ta6ji. 1, 1 —3). UlHpHHa xojieu, b iobchhubhoh h ac(|)hhhthbhoh Ape- 
BecHHe chjibho BapbHpyeT, ho b ijejiOM y myneunhix bhaob HaOjnoAaeTCH yMeHbmeHHe 
IHHpHHBI rOAHHHBIX KOJieiJ, C B03paCT0M (Ta6jl. 3). IlepeXOA OT paHHefi ApeBeCHHbl K n03A- 
HeH nocTeneHHbm. IIo3ahhh ApeBecHHa b nepBtix cjiohx npHpocTa xax y E. sessiliflorus , 
Tax h y E. senticosus 3aHHMaeT npHMepHO 2/3, Tor^a xa k b ac(|)hhhthbhoh ApeaecHHe 
OHa cocTaBjraeT oxojio 1/3—1/2 hihphhm xojitija. TeM He MeHee oneHt y3xne roAHHHbie 
xojitija (oxojio 0.09 mm ump.) nonra nojiHOCTtio coctoht H3 pamieH ApeBecHHti. 

IIpocBeTBi cocyAOB y o6ohx bhaob b 1-m toahhhom xojitije oahhohhbic h eme He 06- 
pa3yiOT pncyHxa (Ta6ji. 1, 1 ). HanHHan co 2-ro xojitija ohh rpynnnpyioTCH b TaHreHTajib- 
Hbie nojiocti. ^anee nocTeneHHO yBejiHHHBaioTCH xojiHnecTBO npocBeTOB b TaHreHrajit- 
hbix nojiocax, coMXHyrocTb h AHaMeTp cocyAOB. XapaxTepHMH j\jik E. sessiliflorus pn- 
cyHOx pacnojionceHHH cocyAOB b bhac bojihhctbix TaHreHTajitHtix nonoc uihphhoh 
b 1— 2(3) npocBeTa ycTaHaBjiHBaeTcn HaHHHan c 5-ro roAHHHoro xojitija (Ta6ji. 1, 2 ), a y 
E. senticosus b BHAe Taxnx nee nojioc, ho uihphhoh 1 — 3(4) npocBeTa — c 4-ro toahh- 
Horo cjioh (Ta6ji. I, 3). /JnaMeTp cocyAOB nocTeneHHO yBejiHHHBaeTCH (TaOu. 3), ho c 
5-ro roAHHHoro xojitija cpeAHHH AnaMeTp cocyAOB paHHefi h no3AHen ApeBecHHti y 
SoJIblHHHCTBa MOAeJIBHBIX paCTeHHH 060HX BHAOB CTa6HJIH3HpyeTCH (Ta6jl. 4 H 5). ^JIH- 
Ha HJieHHxoB cocyAOB c B03pacT0M Tax^xe yBejiHHHBaeTca. CpeAHHH AJiHHa hjichhxob co¬ 
cyAOB CTa6HJiH3HpyeTCH HaHHHan c 6-ro roAHHHoro cjioh, xax y E. sessiliflorus (Ta6ji. 4), 
Tax h y E. senticosus (TaOu. 5). 

MenccocyAHCTan nopoBOCTb Ha cTeHxax nepBtix 1—2 cocyAOB btophhhoh xchjicmbi 
JiecTHHHHan y o6ohx bhaob ajieyrepoxoxxa (raOji. 1, 8 ; II, 1). ^ajiee nopti MOXAy cocyAa- 
mh y E. sessiliflorus CTaHOBHTCH npeHMymecTBeHHO oxpyrjiMMH hjih OBajitHtiMH (pence), 
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TABJTHUA 3 

CpaBHHTejibHaa TaOAnua noflBJieHHH HeKOTopBix CTpyKTypHBix npH3HaKOB 
b npouecce (fropMupoBaHHH 3peAou ApeBecnHBi 
y Eleutherococcus sessiliflorus h E. senticosus 


AHaTOMHHeCKHe IlpH3HaKH 

tOBeHHjibHaa ApeBecHHa 

AetfrHHHTHBHaa ApeBecHHa 

E. sessiliflorus 

E. senticosus 

E. sessiliflorus 

E. senticosus 

IIInpuHa roflH4HHx KOJieu, mm: 





1-e roflHHHoe koabuo 

0.5—0.7 

0.2—1.5 

— 

— 

5-e roAH4Hoe kojibuo 

— 

— 

0.2—0.3 

0.09-0.7 

fluaMeTp cocyAOB, mkm: 

1-e roAH4Hoe kojibuo — 





paHHHfl ApeBecuHa 

18-45 

18-42 

— 

— 

no3jiHHH apeBecHHa 

12-30 

12-36 

— 

— 

5-e rojiH4Hoe kojibuo — 





paHHHH jipeBecuHa 

— 

— 

24-72 

30-81 

no3jiHflH jipeBecuHa 

— 

— 

12-45 

15-45 

fluaMeTp nop Mexuiy cocyzjaMH, mkm: 





1-e roAH4Hoe kojibuo 

4 

6 

— 

— 

5-e roAH4Hoe koabuo 

— 

— 

— 

9 

6-e roAH4Hoe koabuo 

— 

— 

7 

+ 

MaKCHMajiBHoe koah4Cctbo nop no iiih- 
puHe ctchkh cocyjja: 





1-e roAH4Hoe koabuo 

1-2 

1-3 

— 

— 

5-e roAH4Hoe koabuo 

— 

— 

7-9 

7-8 

Pa3MepBi KJieTOK Aynen: 





1-e roAH4Hoe koabuo 

18-24(30) 

18-24(30-36) 

— 

— 

5-e roAH4Hoe kojibuo 

— 

— 

12-18 

12-18(24) 

Phahoctb Jiy4en, koahhcctbo kjictok: 





1-e roAH4Hoe koabuo 

1-2 

1-3 

— 

— 

3-e roAH4Hoe kojibuo 

— 

— 

— 

4 

4-e roAH4Hoe koabuo 

3 

— 

— 

+ 

6-e roAH4Hoe koabuo 

— 

— 

4 

+ 

BbicoTa Aynen, koah4cctbo kactok: 





1-e roAH4Hoe koabuo 

17 

30 

— 

— 

6-e roAH4Hoe koabuo 

- 

170 

55(70) 

- 

9-e roAH4Hoe koabuo 

— 

— 

+ 

248 


n P HMenaHHe. (—) — npn3H3K He Aocmr MaKCHMajibHoro pa3BHTHH, (+) — ycTaHOBHBUiuftcH npn3HaK, Aanee 
He H3MeHHeTCfl. 


h b KOJiHHecTBe 1—2 nopti cboSoaho h cynporaBHO pacnonaraiOTCfl no umpHHe ctch- 
kh cocy/ja (Ta6ji. II, 5), ho k KOHiiy 1-ro ro/jHHHoro KOJitija nopoBOCTt CTaHOBHTca one- 
pe/jHon (Ta6ji. II, 2). IIopBi b c6jih5kchhom pacnojio)KeHHH noABjunoTca HaHHHaa c 3-ro 
(Ta6ji. II, 6), a b coMKHyTOM — c 5-ro roAHHHoro KOJitija (Ta6ji. II, 10). HecKOJitKO HHaa 
KapraHa HaSjnoAaeTCH y E. senticosus. Y 3Toro BH^a bcjica 3a jiccthhhhoh nopOBOCTbio, 
nopti MOK^y cocyzjaMH cTaHOBATca OBantHMMH (npenMymecTBeHHo) hjih OKpyniMMH h 
b KOJiHHecTBe 1—3 cboSoaho h cynporaBHO pacnojiaraiOTCH no mnpnHe ctchkh cocyzja 
(Ta6ji. II, 5), n k KOHiiy 1-ro cjioa npnpocTa nopoBOCTt TaioKe cTaHOBHTca oHepe/jHOH. 
nopti b c6jiH)KeHHOM pacnojio^KeHHH noHBJiHioTCH HanHHaa c 4-ro (Ta6ji. II, 4, 7), a b 
coMKHyTOM — c 7-ro roAHHHoro KOJitija (Ta6n. II, 8). O/jHaKO y E. senticosus b 3pejion 
ApeBecHHe HapAAy c OBantHtiMH nopaMH HHor^a BCTpenaiOTCfl jiecTHHHHtie (Ta6ji. II, 9). 

B uejiOM y E. senticosus , b otjihhhc ot E. sessiliflorus , npeoSjia/jaeT cBoSoAHaa 
(Ta6ji. II, 5) n c6jiH)KeHHaH MOKcocyzmcTaa nopOBOCTt (Ta6ji. II, 4 , 7), Tor^a KaK comk- 
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npuMeHaHne. Cpe^HAfl ± oiimSKa/MHH — MaKc, mkm. Mo^ejibHbie KycrapHMKH M2 h M3 hmciot cxo^Hbie3HaMeHH«, noaTOMy npMBe^eHbi b oahom kojiohkc. 




108 


npHMenaHHe. Cpe^H«« ± oiun6Ka/MHH — M3kc, 



HyTaa BCTpenaeTCH peAKO. Y HCKonaeMoro E. aff. sessiliflorus (Ta6ji. II, 11) H3 njiHO- 
ueHa lO^KHoro IIpHMopbfl, TaK5Ke KaK h y coBpeMeHHoro E. sessiliflorus (Ta6ji. II, 10), 
coMKHyTaa MOKcocyAHCTaa nopOBOCTb npeoGjia^aeT. 

^HaMeTp nop MQTKpy cocyAaMH h MaKCHManBHoe kojikhcctbo nop no umpHHe creH- 
kh cocy^a y o6onx coBpeMeHHBix bhaob ojieyTepoKOKKa cHanajia nocTeneHHO yBejiHHH- 
BaiOTca, a AaJiee npaKTHHecKH He h3mchhiotch (Ta6ji. 3). nep<f>opaAHOHHBie njiacraHKH 
Kax y E. sessiliflorus, TaK n E. senticosus npoorae, pacnojiaraioTca Ha nonepenHBix, nac- 
TO CKOmeHHBIX, H SOKOBBIX CTCHKaX COCyAOB (Ta6.IL I, 4; II, 2). 

Y o6ohx bhaob 3JieyTepoKOKKa b 1-m toahhhom kojibac Ha cTeHKax cocyAOB nep- 
bhhhoh KCHJieMti, t. e. Ha CTeHKax caMBix nepBBix cocyAOB b6jih3h napeHXHMHOH cepA- 
AeBHHW, eme He hmcioiahx OKaHMjieHHBix nop, o6Hapy)KeHBi BTopHHHBie cnnpajiBHBie 
yrojimeHHH (Ta6n. I, 6, 7). CjieAyioiAHe 3a hhmh 1—2 cocyAa btophhhoh kchjicmbi 
H ecyT Ha CTeHKax jiecTHHHHBie OKaHMjieHHBie nopti h TperaHHBie cnnpajiBHBie yTOJime- 
hhh (Ta6ji. I, 8). OAHaKO y E. senticosus (Ml H3 Ojilthhckoto p-Ha) TpeTHHHBie cnn- 
pajitHBie yTOJimeHHH o6Hapy)KeHBi h Ha CTeHKax hcckojibkhx cocyAOB b 8-m cnoe npH- 
pOCTa, T. e. B AO(f)HHHTHBHOH ApOBeCHHe (Ta6jl. I, 9 ). HHTepeCHO OTMCTHTB, HTO JieCTHHH- 
Htie nopti b ao(|)hhhthbhoh ApeaecHHe y E. senticosus TaK5Ke 6 bijih oGHapy^KeHBi b 
8-m toahhhom KOJitue. 

CocyAHCTBie TpaxeHAH pacnojiaraiOTca BMecTe c cocyAaMH npeHMymecTBemio b 
no3AHefi ApeBecHHe, ho OTJiHHaiOTCJi ot hhx OTcyTCTBHeM nep<f>opaAHOHHOH iuiacraH- 
KH. ^JIHHa COCyAHCTBIX TpaxeHA c B03paCT0M yBeJIHHHBaeTCH, HO He3HaHHTeJIBHO; CpeA- 
hhji AJiHHa ycTaHaBjiHBaeTca HaHHHaa c 5-ro cjioh npnpocTa (Ta6ji. 4 h 5). 

BonoKHHCTBie TpaxeHABi TOJicTOCTeHHBie c OKaHMjieHHBiMH MejiKHMH nopaMH A - 

6 mkm b AnaM. B npouecce CTaHOBjiemni 3pejion ApeBecHHBi AJiHHa bojiokhhctbix Tpa¬ 
xeHA Taioxe yBejiHHHBaeTca. CpeAHJW AJiHHa bojiokhhctbix TpaxeHA y o6ohx bhaob CTa- 
6njiH3HpyeTCH c 6-ro roAHHHoro KOJiBija (Ta6ji. 4 h 5). 

BoJIOKHa JIH6pH(|)OpMa TOJICTOCTeHHBie C npOCTBIMH, MeJIKHMH (3-4.5 MKM B AHaM.) 

nopaMH, b oahophahom pacnojio)KeHHH no AJiHHe ctchkh BOJiOKHa. Bo mhothx BOJiOKHax 
npHcyTCTByioT neperopOAKH Ha paccTOHHHH 90 — 117 mkm Apyr ot Apyra. ^jiHHa bojio- 
koh jiH6pn(|)0pMa c B03pacT0M nocTeneHHO yBejiHHHBaeTca, OAHaKO HaHHHaa c 5-ro ro¬ 
AHHHoro CJIOH epeAHHH AJIHHa BOJIOKOH npaKTHHeCKH He H3MeHJieTCfl (Ta6jl. 4 h 5). 

TjDKeBaa napeHXHMa y H3yneHHBix bhaob aobojibho cKyAHaa. B 1-m toahhhom kojib- 
Ae napeHXHMa AH<f><f>y3Haji (b tjdkc 2 — 3 kjictkh), a c 4-ro KOJiBAa OHa craHOBHTCJi Ba3H- 

U,eHTpHHeCKOH (b TJDKe 2 - 5 KJieTOK). BBICOTa KJieTOK TJDKeBOH napeHXHMBi 80 — 120 MKM, 

IHHpHHa — 10—12 MKM. 

JlynH y o6ohx bhaob ajieyTepoKOKKa reTeporeHHBie. Ha paAHanBHOM cpe3e Jiynn 
cocTaBjieHBi H3 jie^KaHHx, ctohhhx h KBaApaTHBix KJieTOK (Ta6ji. I, 10). Ha TaHreH- 
TajiBHOM cpe3e KJieTKH Jiynen b 1-MCJioe npnpocTa OKpyrjio-npaMoyrojiBHOH (|)opMBi 
(Ta6ji. II, 12,13). HaHHHaa c 3-ro roAHHHoro KOJiBAa b AonojiHeHHe k hhm b MHoropHA- 
hbix jiynax no^BjwiOTCH KJieTKH OKpyrjio-KBaApaTHOH h OKpyrjio-MHoroyrojiBHOH (|>opMBi 
(Ta6ji. II, 14). B 5-m KOjiBAe OKpyrJio-KBaApaTHBie h OKpyrjio-MHoroyrojiBHBie KJieTKH co- 
CTaBjnnoT MHoropAAHyio nacTB jiynen, a KJieTKH oKpyrjio-np^MoyrojiBHon (|)opMBi o6pa3y- 
IOT HX OAHOpHAHBie OKOHHaHHH, KOTOpBie AOCTHTaiOT MaKCHMaJIBHOH AAHHBI (2 - 4 KJieT¬ 

KH — y E. sessiliflorus h 2—7 KJieTOK — y E. senticosus) b 4-m toahhhom kojibac. Pa3- 
MepBi KJieTOK jiyneii y o6ohx bhaob c B03pacT0M yMeHBUiaiOTCH, ho c 5 -to toahhhoto 
cjioh ohh npaKTHHecKH He H3MeH3iOTCH (Ta6ji. 3). nopBi Me5KAy KJieTKaMH Jiynen h cocy¬ 
AaMH KpynHBie, OBajiBHBie. B 1-m cjioe npnpocTa ohh pacnojiaraiOTca 1—3 pjiAaMH, a c 
3-ro KOJiBAa — 1—5 pnjxaMu no bbicotc ctohhhx kjictok (Ta6ji. I, 10, 11). 

Phahoctb h BBicoTa Jiynen y H3yneHHBix bhaob c B03pacT0M yBejiHHHBaeTca (Ta6ji. 3). 
Y E. sessiliflorus b 1-m toahhhom kojibac Jiynn 1-p^AHBie (Ta6ji. II, 12) h 2-p^AHBie 
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(Ta6ji. II, 13), c 4-ro KOJitua hohbjihiotch 3-pHAHbie JiyHH, a jiyHH MaKCHManbHOH pHA- 
hocth (4-paAHbie) ycTaHaBjiHBaioTCfl c 6-ro roAHHHoro cjioh. Y E. senticosus 3-pnAHbie 
JiyHH (Ta6ji. II, 14) hohbjihiotch ynce b KOHu,e 1-ro cjioh npnpocTa, a 4-pHAHbie — c 
3-ro roAHHHoro KOJibAa (Ta6ji. II, 15). MaKCHManbHan BbicoTa jiynefi y E. sessiliflorus 
(a o 55(70) KJieTOK) ycTaHaBJiHBaeTcn ynce k 6-My cjioio npnpocTa, ay E. senticosus 
(248 KJieTOK) AOcraraeTCH tojibko k 9-My roAHHHOMy cjioio. 


OScysKAeHHe 

B pe3yjibTaTe npoBeAemioro HccjieAOBaHHH yroHHeHa h AonojiHeHa aHaTOMHHecKan 
xapaKTepHCTHKa ApeBecHHbi o6ohx AaJibHeBOCTOHHbix bhaob ojieyrepoKOKKa — E. ses¬ 
siliflorus h E. senticosus. B nacTHOcra, BnepBbie BbWBjieHO HanHHHe cimpanbHbix yroji- 
meHHH Ha cTeHKax cocyAOB, npHBeAeHbi KOJiHnecTBeHHbie xapaKTepncraKH AHaMeTpa 
cocyAOB h nop Ha hx CTeHKax, pa3MepoB kjictok jiynefi, a TaioKe yxa3aHa (|)opMa jiyne- 
BblX KJieTOK. 

B xoAe H3yneHHH OHToreHeTHnecKOH h3mchhhbocth ycTaHOBjieHO, hto ocHOBHbie 
AHaraocTHHecKHe npH3HaKH cTpoeHHH ApeBecHHbi E. sessiliflorus (Ta6ji. 6) h E. sentico¬ 
sus (Ta6ji. 7) OKOHnaTejibHO <f>opMHpyiOTCH k 6-My roAHHHOMy KOJibuy h b AaJibHemneM 
npaKTHnecKH He h3mchhiotch, TOjibKO y E. senticosus coMKHyran MOKcocyAHCTan nopo- 
BOCTb noHBJineTCH b 7-m KOJibue h BbicoTa jiynefi AOcraraeT MaKCHMajibHoro 3HaneHHH 
k 9-My roAHHHOMy cjioio. 

B pe3yjibTaTe aHajiH3a reorpa<f>HHecKOH h3mchhhbocth BbiHBjieHO, hto cpeAH mo- 
AejibHbix pacTeHHH E. sessiliflorus HaHSojiee BbiAejineTcn M4 — H3 caMOH ceBepHOH 
tohkh c6opa (Khpobckhh p-H). B OTJiHHHe ot Apyrnx MOAejibHbix pacTeHHH y Hero He- 
cKOJibKO no3)Ke (c 6-ro roAHHHoro KOJibua) noHBJineTCH coMKHyran MeHccocyAHcraH no- 
poBOCTb, ycTaHaBjiHBaiOTCH cpeAHHH AHaMeTp cocyAOB h cpeAHHH AJiHHa bojiokoh jih6ph- 
4>opMa, h KpoMe Toro He BCTpeneHbi HacTOHHjHe 4-pnAHbie JiyHH (b 8-m toahhhom kojib- 
Ae — nocjieAHeM rjiz M4 — tojibko HanHHaiOT noHBjiHTbcn OTAejibHbie 4-pHAHbie cjioh 
b . 3-pHAHbix Jiynax). MaKCHManbHan BbicoTa jiyneH y M4 Bcero 47 kjictok, TorAa KaK 
y ocTanbHbix MOAejibHbix pacTeHHH OHa cocTaBjineT 55(70) kjictok. TaKHM o6pa30M, 
npouecc CTaHOBJieHHH ac(|)hhhthbhoh ApeBecHHbi y M4 6ojiee pacTHHyr bo BpeMeHH, 
no CpaBHeHHIO C MOAeJIbHbIMH paCTCHHHMH H3 ApyrHX paHOHOB IIpHMOpCKOrO Kpaa. 
y M5 H3 caMOH I05KH0H TOHKH apeaJia B IIpHMOpbe (OKpeCTHOCTH r. BjiaAHBOCTOKa) 
3HaHHTejibHO paHbrne, ynce bo 2-m toahhhom kojibac, hohbjihiotch 3-pnAHbie JiyHH, a b 
8-M KOJibAe oSHapynceH oahh Jiyn bbicotoh ao 70 kjictok. Eojiee Toro, y M5 cpeAHHH 
AJiHHa HJieHHKOB cocyAOB CTa6HJiH3HpyeTCH ynce b 5-m toahhhom KOJibAe (y ocTajibHbix 
MOAejibHbix pacTeHHH — b 6-m KOJibue). Mohcho npeAnojioncHTb, hto ycKopeHHOMy 
(J)QpMHpOBaHHIO Ae<j)HHHTHBHOH ApeBeCHHbl CnOCoScTBOBaJI 60 Jiee TenjIblH H BJiaHCHblH 
KJIHMaT Ha lore IIpHMOpbH, KOTOpblH, BepOHTHO, HBJIHeTCH HaHSoJiee OnTHMaJIbHbIM JJJ1Z 
npoH3pacTaHHH 3Aecb E. sessiliflorus. 

CpeAH H3yneHHbix pacTeHHH E. senticosus npoAecc cTaHOBJieHHH Ae<j)HHHTHBHOH 
ApeBecHHbi TaKHce 6ojiee pacTHHyT bo BpeMeHH y KycTapHHKa H3 cbmoh ceBepHOH tohkh 
c6opa (M3 H3 JIeco3aBOACKoro p-Ha). V M3 cpeAHHH AJiHHa bojiokoh jiH6pH<f>opMa cTa- 
6HJiH3HpyeTCH HecKOJibKO no3Hce (c 6-ro roAHHHoro cjioh), neM y Apyrnx MOAejibHbix 
pacTeHHH 3Toro BHAa, 4-pHAHbie JiyHH hohbjihiotch tojibko c 10-ro KOJibAa, h JiyHH ao- 
CTHTaiOT MaKCHMaJIbHOH BbICOTbl K 11-My roAHHHOMy KOJIbAy. B TO Hce BpeMH yCTaHOB- 
jieHHe xapaKTepHoro pncyHKa pacnojionceHHH cocyAOB h noHBJieHHe 3-pnAHbix jiyneH 
y MOAejibHbix pacTeHHH H3 cbmoh ceBepHOH (M3) h cbmoh iohchoh (M2) tohck c6opa 
npOHcxoA^T OAHOBpeMeHHo. TaKHM o6pa30M, y E. senticosus npoAecc CTaHOBJieHHH Ae- 
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TABJIMUA 6 

OHTOreHeTHHeCKaa H3MeH4HBOCTb aHaTOMH4eCKHX npH3HaKOB apeBeCHHbl 
no HanpaBJieHHio ot cepaneBHHbi k Kope y Eleutherococcus sessiliflorus 


AHaTOMHHeCKHe npn3HaKH 

roaHMHbie KOJibua ot cepaueBHHbi k Kope 

1 2 3 4 5 6 

5 7 8 9 10 

XapaKTepHbin pncyHOK pacnojio>KeHHH cocyaoB 

_ 


MoKcocyancTan nopoBOCTb: 



JieCTHH4HaH 

- 


cynpomBHaH 

— 


04epeflHaH — 



cBo6o,aHafl 



c6jnoceHHaH 



coMKHyraH 

— 


MaKCHMajibHbin .anaMeTp nop Ha cTeHKax cocyaoB 

-- 


MaKCHMajibHoe K0JiH4ecTB0 nop no mnpnHe ctchkh cocyaa 

— 


CpeAHHH .anaMeTp cocyaoB 

— 


Cpe^HHH fljiHHa: 



4JieHHK0B cocyAOB 

- 


cocyancTbix Tpaxena 

— 


BOJIOKHHCTblX TpaxeHA 

- 


BOJIOKOH Jin6pH(J)OpMa 

— 


IIpocTafl nep(J)opaunoHHaH nJiacTHHKa 

— 


MaKCHMajibHoe K0Jin4ecTB0 paaoB nop cocyaHCTO-jiyneBOH 



nopoBOCTH no BbicoTe kjictkh Jiy4a 



TpeTH4Hbie cnHpajibHbie yrojimeHHH Ha CTeHKax cocyaoB 

- 


OopMa jiyneBbix KJieTOK; 



OKpyrjio-npHMoyrojibHan 



oKpyrJio-KBaApaTHafl 



OKpyrjio-MHoroyrojibHaH 



O^HOpH^Hbie 0K0H4aHHH MHOropHAHbIX Jiy4eH MaKCHMaJIb- 



HOH .UJIHHbl 



Jly4H reieporeHHbie 

--- 


Phahoctb Jiynew 



1-pHflHbie 



2-pnaHbie 



3-pnaHbie 

— 


4-paaHbie 

- 


MaxcHMajibHaH BbicoTa jiynen 

- 

— 


IlpHMeHaHHe. (—) — HajiHMHe npH3HaKa, (■■) — BpeMfl CTaHOBJieHHJi 3pejioft apeBecHHbi. 


(|)hhhthbhoh ApeBecHHbi b cbmoh ceBepHOH TOHKe c6opa TO)Ke 6ojiee pacTHHyr BO Bpe- 
MeHH, TeM He MeHee oh He ctojib pe3KO OTJiHHaeTca no ckopocth ot ototo npoijecca y 
Mo^ejitHoro pacreHHfl H3 cbmoh io)khoh tohkh c6opa, KaK y E. sessiliflorus. 

CneAyeT otmcthtb, hto ^e(|)HHHTHBHaH ApeBecHHa HaH6ojiee Sticipo <f>opMHpyeTca 
y Ml H3 Ojilthhckoto p-Ha. Y 3 toto MOACJitHoro pacTemw paHtrne Apynix (c 4-ro ro- 
Ahhhoto KOJitua) ycTaHaBjiHBaeTca xapaicrepHbm jyui AaHHoro BHAa pncyHOK pacnono- 
>xeHHH cocyAOB, 3-p^AHbie jiynn noaBjiaioTca yace c 1 -ro, a 4-paAHbie — c 3-ro toahhho- 
ro KOJibua, a TaioKe paHtrne (c 9-ro KOJibija) Jiynn AOcraraioT MaKCHMantHOH bbicotbi 
h OTMeneHbi cocyAbi paHHefi ApeBecHHbi HaHSojitmero AnaMeipa (ao 81 mkm). KpoMe 
toto, y Ml cnHpantHtie yrojimeHHa Ha cTemcax cocyAOB o6Hapy)KeHbi h b ac^hhhthb- 
hoh ApeBecHHe (b 8-m toahhhom cnoe). TaKHM o6pa30M, npoijecc CTaHOBjieHM Ae<f>H- 
hhthbhoh ApeBecHHbi y E. senticosus npOTexaeT HanSonee Sbicrpo y MOAenbHoro pacTe- 
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TABJ1HUA 7 

OHToreHeTuqecKafl H3MeH4HB0CTb aHaTOMHHecKHX npn3HaKOB apeBecHHbi 
no HanpaBJieHHio ot cepflixeBHHbi k Kope y Eleutherococcus senticosus 


AHaTOMHHeCKHe npH3HaKH 

roaHMHbie KOJibua ot cepaueBHHbi k Kope 

1 2 3 4 5 ( 

5 7 8 9 10 

XapaKTepHbin pncyHOK pacnojio)KeHHH cocyaoB 



MoKcocyancTan nopoBOCTb: 



JieCTHH4HaH 

- 

- 

cynpomBHaH 

— 


04epeAHan — 



cBo6o,aHaH 



c6jin>KeHHaH 



coMKHyrafl 



MaKCHMajibHbin ^naMeTp nop Ha CTeHKax cocyaoB 



MaKCHMajibHoe K0JiH4ecTB0 nop no limpuHe ctchkh cocyaa 



CpeflHHH anaMeip cocyaoB 



Cpe^HHH aJiHHa: 



4JieHHK0B COCyjIOB 

- 


cocy^HCTbix Tpaxena 



BOJiOKHHCTbix Tpaxena 

- 


BOJIOKOH JIH6pH(J)OpMa 



IlpocTafl nep(J)opauHOHHaH iuiacTHHKa 



MaKCHMajibHoe K0JiH4ecTB0 paaoB nop cocyaHCTO-Jiy4eBOH 



nopoBocTH no BbicoTe kjictkh Jiy4a 



TpeTH4Hbie cnHpajibHbie yrojimeHHH Ha CTeHKax cocyaoB 

- 

- 

OopMa Jiy4eBbix kjictok: 



oKpyrjio-npHMoyrojibHaH 

— 


oKpyrjio-KBaApaTHafl 



OKpyrJio-MHoroyrojn>HaH 



O^HOpHAHbie OKOH4aHHH MHOrOpflflHblX Jiy4eH MaKCHMaJIb- 

— 


HOH aJIHHbl 



JIy4H reieporeHHbie 

— 


Pn^HOCTb Jiyneft 



1 -paaHbie 

--- 


2-pnaHbie 

— 


3-paaHbie 



4-pnaHbie 



MaKCHMajibHan BbicoTa Jiy4eH 




n P HMenaHHe. (—) — HajiHMHe npn3HaKa, (■—) — BpeMtf craHOBJieHHH 3pejiofl apeBecuHbi. 


nun H3 OjitrHHCKoro p-Ha, a He H3 caMOH iokhoh tohkh apeajia b IIpHMopte, KaK cjieAO- 
Bano 6 bi 0 )KHAaTb. Bo3mo)kho, ajih E. senticosus HanSojiee onraMajitHtiMH hbjwiotch 
6ojiee yMepeHHtie ycnoBM no cpaBHeHHio c E. sessiliflorus. 3to, no-BHAHMOMy, cBH3a- 
ho c 6ojiee ihhpokhm h 6ojiee ceBepHtiM pacnpocTpaHeHHeM E. senticosus. Bo bchkom 
cjiynae, 3 tot bha 3axoAHT Ha ceBep HaMHoro AaJibine, neM Bee ocTajitHtie AaJiBHeBO- 
CTOHHtie npeACTaBHTejiH apajineBtix (HenaeB, 1969; )KypaBJieB, KojuiAa, 1996). 

BaacHMM pe 3 yjibTaTOM npOBeAeHHtix HccjieAOBaHHH HBJwexcH h to, hto y Bcex moacjib- 
hbix pacTeHHH E. sessiliflorus u E. senticosus o6Hapy5KeHti OTHeTJiHBtie cnHpajitHtie 
yTOJimeHHii Ha CTeHKax 1—2 caMtix nepBtix cocyzjOB btophhhoh kchjicmbi, a y oahoto H3 
MOACJitHtix pacTeHHH E. senticosus (Ojibthhckhh p-H) cnHpajitHtie yrojimeHHfl 6 bijih 
o6Hapy)KeHBi h b Ae(])HHHTHBHOH ApeBecHHe. no AaHHHM A. A. OcKOJibCKoro (1994), 
cpe^H npeACTaBHTejieii ceM. Araliaceae cnHpajitHtie yrojimeHHfl Ha CTeHKax cocyzjOB 
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HMeiOTCfl tojilko b ApeBecHHe poaob Schefflera J. R. et G. Forst. (bhabi cexijHH Agalma 
(Mic.) Tseng et Hoo), Astrotrichia DC., Pseudopanax C. Koch h Fatsia Decne. et Planch. 
CornacHO R. Viguier h H. Li, pOAM Schefflera, Pseudopanax, Fatsia h Eleutherococcus 
(Acanthopanax ) hmciot poACTBemnne cbh3H (aht. no: Ocxojibcxhh, 1994). TaKHM o6pa- 
30M, HajiHHne cnnpanbHtix yTOJimeHHH Ha cTeHKax 1 — 2 nepBbix cocyAOB btophhhoh 
KCHJ ieMBI H B 3peJIOH ApeBeCHHe, nO-BH^HMOMy, M05KH0 oObHCHHTB CBH3bIO pOAa Eleu- 
therococcus c Bbimeyxa3aHHbiMH poAaMH. TeM He MeHee noxa hcbo3mo)xho cxa3arb, 
6 bijih jih cnHpajiBHtie yTOJimeHHH nocTOHHHbiM npH3HaxoM y npeAxoBbix (|)opM ajieyrepo- 
KOKKa h npocTO yipaneHti hm b npoijecce 3BOJnoimH (bo3mo)xho, b cbh3h c H3MeHeHHeM 
KJIHMaTa H yCJIOBHH npOH3paCTaHHH) HJIH 5Ke OHH H3HaHaJlBHO OTCyTCTBOBaJIH H cnopa- 
AHnecKH noHBjiHJiHct jiHuit npH onpeAejiemibix ycjiOBHHx npoH3pacTaHHH, xa k b cjiynae 
c H3yHeHHtiMH njiHOu,eHOBBiM E. aff. sessiliflorus h coBpeMeHHbiM E. senticosus. 

Pojib cnHpajiBHtix yrojiuneHHH, x co5xaneHHio, ao chx nop oxomiarejibHO He BbiacHe- 
Ha. OAHaxo ecTb npeAnojio>xeHHe, hto cnnpajibHbie yTOJimeHHH cnocoOcTByioT noBbime- 
hhk) MexaHHnecxoH npoHHOcra hjih ycHJieHHio BOAOTOxa (HaBHaBaA3e, 1979). IIo AaH- 
hbim 3Toro aBTopa, cnHpantHBie yTOJimeHHH y xbohhbix Taxace Moryr HBJiHTbcn He tojibxo 
nOCTOHHHbIM npH3HaXOM, HO H Cnopa^HHeCXH BCTpeHaTBCH B pa3JIHHHBIX HaCTHX rOAHH- 
Horo xojitAa y pacreHHH pa3Horo B03pacTa. TeM He MeHee xaxoro-jinSo oSbHCHeHHH Ta- 
xoMy cnopaAHnecxoMy noHBJieHHio cnnpajibHbix yTOJimeHHH b paSoTe He npHBeACHO. 
MexaHHHecxaa (f>yHximH cnnpajibHbix yTOJimeHHH 6tuia npoAeMOHCTpnpoBaHa y Larix 
olgensis A. Henry (EjioxHHa h AP-, 2000). Bee ace Hajimme cnopaAHnecxHx cnnpajibHbix 
yTOJimeHHH Ha CTeHxax cocyAOB b 3pejion ApeBecHHe y OAHoro H3 MOAejibHbix pacTeHHH 
coBpeMeHHoro E. senticosus h ncxonaeMoro E. aff. sessiliflorus , exopee Bcero, cBH3aHO 
He c MexaHHnecxoH npomiocTbio, a hmchho c ycjiOBHHMH npoH3pacTaHHH. 3tot npH3Hax 
cnopaAHnecxH noHBjineTCH, bo3mohcho b otbct Ha xaxne-TO axcTpeMajibHbie ycjiOBHH 
HJIH yCJIOBHH, B HeM-TO CXOAHbie C yCJIOBHHMH npOH3paCTaHHH npeAKOBbIX (J)opM. Ha- 
npHMep, npn xpaTXOBpeMeHHOH npe3MepHOH cyxocra BepxHero cjioh noHBti cnnpajib- 
Hbie yTOJimeHHH AeHCTBHTejibHO MorjiH o6pa30BaTbcn jyw ycnjieHHH BOAOTOxa. 
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SUMMARY 

The age and geographic variability of wood anatomy features of the Far Eastern species of Eleuthe- 
rococcus (Araliaceae ) are studied from the different localities of their area in Primorie. New details and 
more specific information about E. sessiliflorus and E. senticosus wood anatomy are given. 
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C noMombio nporpaMMbi «Phyllotaxis» npoTecTHpoBaHbi axponeTajibHaa (A) h 3 BapnaHTa SnnoJiJip- 
hoh (B) Mo^ejiH pa3MeTKH TpHMepHoro UBeTKa, THnnuHoro W* BHflOB Rheum. CTpyicrypa BHpTyajibHoro 
UBeTKa b SnnojuipHOH MojjeJiH 6biJia ycTOHHHBa b iuhpokhx npeflejiax BapbHpoBaHHa napaMeTpoB, a npn hx 
oTKJioHeHHJix B03HHKajm aHOMajibHbie UBeTKH, cxo^Hbie c Ha6jno,aaeMbiMH b npHpojje y Rheum. noxa3a- 
hw b.o3mo5khocth H3MeHeHHJi MepHocTH UBeTKa h HHCJia TbiHHHOK b MojjejiH. Pa3pa6oTaHHaa GHnoJiapHaa 
Mo^ejib npe^noJiaraeT cJieflyiomHH nopaflOK pa3MeTKH noJiHoro TpHMepHoro UBeTKa b ceM. Polygonaceae : 
1) BHeuiHHH h BHyrpeHHHH Kpyr oKOJiouBeTHHKa; 2) ruHeueH b 30He 6a3HneTajibHOH pa3MeTKn; 3) TbiHHHXH 
BHeumero Kpyra — b 30He axponeTajibHOH pa3MeTKH, a TbiHHHXH BHyrpeHHero Kpyra — b 30He 6a3HneTajib- 
hoh pa3MeTKH. Pa3MeTKa npejjuiecTByeT 3axjiaflxe, onpeflejum noJioxceHHe opraHOB, npn otom nopaflOK pa3- 
MeTKH h 3aKJia,nKH He Bceraa coBnaaaiOT. 

KjiK)ueBbie cjioBa: Rheum , TpHMepHbiH ubctok, Mo^eJinpoBaHHe, pa3MeTKa. 


Pa3Hoo6pa3He thiiob abctkob b ceM. Polygonaceae 

B ceM. Polygonaceae npeACTaBjieHO Sojitmoe pa3HOo6pa3He cTpyKTypHwx thiiob 
UBeTKOB: OKOjiouBeTHHK npocTOH H3 3, 4, 5, 6 hjih 8 jihctohkob; aHApOUefi COCTOHT H3 
OAHoro hjih Afiyx KpyroB tlihhhok. HepeAKO HaSjiioAaeTCfl yABoeHHe HHCJia tbihhhok, 
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npOTHBOJIOKamHX TMHHHXaM BHeUIHerO Kpyra JIHCTOHXOB OXOJIOIJBeTHHXa, HJIH HX 

nojiHMepH3au;HH (lOpijeBa, Hy6, 2005). B npe^ejiax ceMencTBa BcrpenaioTCfl abctxh, 
xapaKTepHbie xa k ajih ^By^ojitHtix, Tax jijia oahoaojibhmx. TaxHM o6pa30M, Ha npn- 
Mepe 3Toro ceMencTBa mo>xho MOAejinpoBaTt MOAycM npeo6pa30BaHHH abctxob noxpti- 
TOceMeHHtix b ijejiOM (Ronse Decraene, Smets, 1993a, b, 1996; Ronse Decraene et al., 
2003). 

Pa3HOo6pa3He abctxob b ceM. Polygonaceae mo)xho oxapaxTepH30BaTt nyTeM H3- 
MeHeHHH AByx ochobhmx napaMeTpoB — MepHOcra h nojiHOTM (TepMHHOJiorHio cm.: 
lOpueBa, Hy6, 2005). Hhcjio jihctohxob oxojioijBeTHHxa xoppejiHpyeT c hhcjiom tmhh- 
hox BHeuiHero xpyra aHApoAea, OAHaxo MepHOCTb oxojioABeTHHxa h rHHeuea H3MeiweT- 
ch He3aBHCHMO. IIo3TOMy mm npeAJio)XHJiH onpeAejiHTt MepHOCTb uBeTxa no nncjiy jihc¬ 
tohxob oxojiou,BeTHHxa b xpyre. Ecjih oxojioabcthhx 5-hjichhmh, oahh H3 jihctoh¬ 
xob 3aHHMaeT npoMOxyroHHoe nojio^xeHHe Me)XAy BHyTpeHHHM h bhciiihhm xpyroM, 
t. e. npHHaAJie)XHT o6ohm xpyraM. 3 tot cjiynan mm <f>opMajitHO cHHTaeM 2.5-MepHMM 
Abctxom (lOpueBa, Hy6, 2005). TaxHM o6pa30M, rjul ceM. Polygonaceae xapaxTepHM 
AHMepHtie, 2.5-MepHbie, TpHMepHtie h TeTpaMepHMe abctxh. 

IIojiHOTa xapaxTepH3yeTca hhcjiom xpyroB h hhcjiom hjichob b xpyre. IIojihmm aaa 
ceM. Polygonaceae mm CHHTaeM abctox c AByMJi xpyraMH oxojioABeTHHxa, napHMMH 

TMHHHXaMH BO BHeiHHeM H OAHHOHHMMH - BO BHyTpeHHCM Xpyre aHApOACfl, C OAHHM 

xpyroM njiOAOJiHCTHXOB. TaxHM o6pa30M, b ceM. Polygonaceae nojiHMH abctox c Mep- 
hoctbk) n HMeeT (jiopMyjiy P 2 nA 3n G (n) : AHMepHMH abctox (n = 2) coctoht H3 4 jihctoh¬ 
xob oxojiouBeTHHxa, 6 tmhhhox, 2 iijioaojihcthxob; abctox c MepHOCTbio 2.5 — H3 

5 JIHCTOHXOB OXOJIOABeTHHXa, 7-8 TMHHHOX, 3 IIJIOAOJIHCTHXOB; TpHMepHMH ABCTOX 

(n = 3) -H3 6 JIHCTOHXOB, 9 TMHHHOX H 3 IIJIOAOJIHCTHXOB. 

H3MeHeHHe iiojihotm ABeTxa b cTopoHy oSeAHemui hact 3a cneT: 1) 3aMeHti nap tm- 
hhhox oahhohhbimh bo BHeumeM xpyre; 2) peAyKAHH BHyTpeHHero xpyra tmhhhox. 
IIpeAejiBHO oSeAHeH TpHMepHMH abctox Koenigia islandica L., b xotopom ocTaeTca 
BHeuiHHH xpyr oxojioABeTHHxa, BHyrpeHHHH xpyr tmhhhox h thhcach H3 3 njiOAOJinc- 
thxob (Ronse Decraene, 1989). YBejiHHeHHe nojiHora ABeTxa nyTeM nojiHMepH3aAHH 
aHApouea HaSjnoAaeTCH y Calligonum. 

Hhcjio opraHOB ABeTxa — Ba^xHMH cHCTeMaraHecxHH npH3Hax ajm ceM. Polygo¬ 
naceae. Tax, rjw HJieHOB Tpn6 Atraphaxideae, Polygoneae, Persicarieae, Triplarideae, 
Coccoloboideae H3 noAceM. Polygonoideae Han6ojiee xapaxTepHM abctxh c 5 jihctoh- 
xaMH oxojiou;BeTHHxa h 8 TbiHHHxaMH (no: Takhtajan, 1997, c AoSaBjieHHHMH no: Ha- 
raldson, 1978). ^jih hjichob noAceM. Eriogonoideae, tph6m Rumiceae noAceM. Polygo¬ 
noideae o6mhhm TpHMepHMe abctxh c 6 jiHCTOHxaMH oxojiOABeTHHxa. Eojiee peAKHe 
AHMepHtie (y Oxyria, Rumiceae) h TeTpaMepHtie abctxh (y Fagopyrum, Aconogonon, 
Persicarieae). 

J\jvl onHcaTejitHBix Aejien nojie3HO Hcnojib30BaTt nommie THnHHHoro ABeTxa. 
^jih Rheum ranHHeH axraHOMop<|)HMH nojiHtm TpHMepHMH abctox. Ytoji AHBepreHAHH 
Me5XAy opraHaMH oahoto xpyra b thhhhhom ABeTxe paBeH 120°, npn 3tom opraHti co- 
ceAHHx xpyroB npaBHJitHO nepeAyiOTCH (Eichler, 1878). 2.5-MepHMH abctox Polygonum 
nacTO HHTepnperapyiOT, hcxoah H3 np e ACTaB jichhh o reHeraHecxon cnnpajiH c (|>hjijio- 
TaxcncoM 2/5 (Ronse Decraene, Smets, 1994). 

Ha npaxTHxe BHyrpH poAa hjih Aa)xe OTAejitHoro BHAa peajiH3yercfl umpoxoe pa3HO- 
o6pa3He CTpyxTyp ABeTxa. HanpHMep, y Rheum rhabarbarum h Aconogonon alpinum 
BCTpenaioTCfl abctxh c MepHOCTtio n = 3;2.5;2nc pa3HOH nojiHOTOH, y Persicaria hyd¬ 
ropiper — ABeTXH c MepHocTBio 2.5 h 2 (Chthhxob, 1991; lOpueBa, Hy6, 2005). Eo- 
jiee Toro, 3aperHCTpHpoBaHti nepexoAHtie (|)opMBi xax no MepHOcra, Tax h no nojiHOTe, 
npH 3tom H3MeHeHti yrjiti AHBepremjHH Me5XAy opraHaMH h HapymeHa cHMMerpHH. Pac- 
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IIIHpeHHe BLlSopKH npHBOAHT K OTKpbITHIO HOBbIX (J)OpM, OTJIHHaiOIAHXCH OT THnHHHbIX. 
MaCCHB HaKOnJieHHBIX AaHHbIX CTaHOBHTCH rp0M03AKHM H CJI05KHBIM ffflSl OnHCaHHH 
(Chthhkob, 1991). TaKHM o6pa30M, xpaHHe axTyajibHa pa3pa6oTKa TeopHH <f>opMHpOBa- 
hhh uBeTKa, KOTopaa no3BOjniT He tojibko onHCMBara HaHAeHHbie cTpyKTypbi, ho h no- 
TeHUHajitHBie BapnaHTM CTpoeHHH uBeTKa b ceM. Polygonaceae. Run 3toto nepcnexraB- 
HO HCn0JIB30BaTB TCOpHIO pa3MCTKH <|>JIOpaJIbHOH MepHCTeMbI (HyG, IleHHH, 2004). 

TeopHH pa3MeTKH <f)JIOpajIbHOH MepHCTeMBI 

noA pa3MeTKOH mm noHHMaeM npouecc onpeAejieHHH rana h nojioaceHHH opraHOB 
ABeraa, npeAHiecTByiouiHx 3axjiaAxe. BaacHO, hto nopnAOx 3aKjiaAKH h pa3BHTHH opra- 
hob MOHceT He coBna^aTb c nopnAKOM pa3MeTKH opraHOB. Tax, npn oahom h tom ace ot- 
HOCHTejibHOM pacnojiOHceHHH opraHOB b AfieTxe y bhaob Brassicaceae AHHaMHKa hx 3a- 
KJiaAKH pa3JiHHHa. ^jih Iberis xapaKTepeH ciporo axponeTajibHMH nopnAOx 3aKJiaAKH: 
jienecTKH, xopoTKHe tmhhhkh, a 3aTeM — AJiHHHbie (Erbar, Leins, 1997). Y Arabidopsis 
nocne BeHHHKa 3aKjiaAbiBaiOTCH AJiHHHbie tmhhhkh, a xopoTKHe HecKOJibKO 3ana3AMBa- 
iot b pa3BHTHH (Smyth et al., 1990). B tom ace nopnAKe pa3BHBaeTCH abctok y Fibigia 
(Erbar, Leins, 1997). V Cochlearia Becb aHApouefi 3aKJiaAMBaeTca OAHOBpeMeHHO nocne 
BeHHHKa, a y Cardaria — OAHOBpeMeHHO c bchhhkom. JIioGonbirao, hto y Alyssum nep- 
BbiMH noHBJWiOTCH npHMOpAHH KOpOTKHx TbiHHHOK, nocne hhx — JienecTKH, b nocneA- 
hk)K) onepeAb — AJiHHHbie tmhhhkh (Erbar, Leins, 1997). 

IIoAHepKHeM, hto bo Bcex npHBeA^HHbix npHMepax no3HAHOHHaa HH(f>opMaAHH, no- 
jiyneHHafl opraHaMH npn pa3MeTKe, coBnaAaeT, h mbi BnpaBe npeAnononcHTb, hto Mexa- 
HH3M pa3MeTKH ABeTxa yHHBepcaneH rjul ceM. Brassicaceae , HecMOTpn Ha pa3JiHHHe b 
AHH aMHxe 3aKJiaAKH opraHOB. 

BMCxa3aHM Ase ranoTe3bi, onncbiBaioiAHe npoitecc onpeAejieHHH nojionceHHH opra¬ 
HOB ABeTxa. B cooTBeTCTBHH c nepBOH rHnoTe30H onpeAejieHHe nojionceHHH opraHOB 
ABeTxa (pa3MeTKa) nponcxoAHT b aKponeTanbHOM nopnAKe (Wardlow, 1957). KaxcAMH 
HOBMH Kpyr opraHOB (jIHCTOHKH OKOJIOABeTHHKa, TbIHHHKH, nJIOAOJIHCTHKH) AOJDKeH no- 
jiyHmb cnrHan H3 BHeuiHero xpyra. IIo BTopon rnnoTe3e b npouecce pa3BHTHH ABeTxa 
cHanana ACTepMHHHpyeTCH nojionceHHe Bcex opraHOB b npocTpaHCTBe, a 3aTeM 3aKjia- 
AMBaioTCH cooTBeTCTByiomHe opraHbi (Holder, 1979). HeAaBHO rjw ceM. Brassicaceae 
6buia npeAJiOHceHa Teopnn GmiojnipHOH pa3MeTKH opraHOB AseTxa (Hy6, neHHH, 2004). 
Abtopm nocTyjiHpoBajiH HajiHHHe AByx 30H pa3MeTKH b ABeTKe — axponeTajibHOH h 
6a3HneTanbHOH — h cBH3ajiH hx c aKTHBHocTbio reHOB ABC-moacjih. B 30He axpone- 
TajibHOH pa3MeTKH ACTepMHHHpyeTCH nojiOHceHHe namejiHCTHKOB h jienecTKOB (Teope- 
THnecKH cooTBeTCTByeT aKTHBHOCTH reHOB Kjiacca A), TorAa Kax b 30He 6a3HneTajibHOH 
pa3MeTKH onpeAeJineTCH nojionceHHe hjioaojihcthkob h tbihhhok (cooTBeTCTByeT axraB- 
hocth reHOB xjiacca C). ripHHAHnHajibHO, hto b npoijecce pa3MeTKH MencAy oxojiOABeT- 
hhkom h rHHeueeM B03HHKaeT cBoSoAHoe (AOCTynHoe) npocTpaHCTBO AJm aHApoiten 
(nacTHHHO cooTBeTCTByeT aKTHBHOCTH reHOB xjiacca B), a KOH(f>HrypaAHH 3Toro npo- 
cTpaHCTBa onpeAenneT hhcjio h nojionceHHe tmhhhok. 

THnoTe3a OnnojinpHOH pa3MeTKH 6biJia HccneAOBaHa cpeACTBaMH BMHHCJiHTejibHoro 
3xcnepHMeHTa (AnexceeB h AP-, 2005). BHanajie 6mji H3yneH nojiHMOp<|>H3M abctkob 
Arabidopsis thaliana ahkoto rana h HexoTOpbix MyranroB no ABC-cncTeMe. 3aTeM 
aBTOpbi noxa3ajiH npHHAHnHajibHyio bo3mo5khoctb MOAejinpoBaHHH Bcex HaHACHHbix 
ABeraoB, hcxoaa H3 TeopHH SHnojiHpHOH pa3MeTKH. MoAejiHpoBaHHe ABeTxa c axpone- 
TajibHOH pa3MeTKOH He 6mjio ycneuiHMM. K concaneHmo, b pe3yjibTaTe HccjieAOBaHHH He 
6hjih BbiHHCjieHbi AHarpaMMbi hobbix BHpTyajibHbix abctkob, KOTOpbie mohcho 6mjio 6m 
OTMcxaTb y pacTeHHH, pacumpHB BbiGopxy (AnexceeB h AP-, 2005). 
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IIocTaHOBKa npoSjieMM 


B COOTBeTCTBHH C HAeOJIOTHeH BBIHHCJIHTeJIBHOrO 3XCnepHMeHTa MBI peUIHJIH no- 
cTpOHTb MOAejib pa3MeTKH THiiHHHoro nojiHoro TpHMepHoro ABeTKa b ceM. Polygona¬ 
ceae c (f>opMyjiOH P 3+ 3A 6+ 3G (3) , xoTOpbiH BCTpenaeTca b poAe Rheum. Taxon abctox 
oGjia^aeT phaom npeHMymecTB, oOjiernaiomHx MOAeJiHpOBaHHe: 1) axTHHOMop<f>HbiH, 
c xoporno Bbipa^KeHHOH xpyroBOH cTpyxTypon; 2) nojiHbm: tbihhhxh BHeuiHero xpyra 
pacnojio)KeHbi napaMH (xapaxTepHO juul mhothx Polygonaceae), hto no3BOJiaeT mo- 
AejiHpoBaTb npoijecc yABoemw tbihhhox bo BHeuiHeM xpyre; 3) BCTpenaeTca Taioxe y 
oahoaojibhbix, b nacTHocra y Butomus (Singh, Sattler, 1974). Moacjih pa3MeTXH, nojiy- 
neHHbie Ha Rheum , Moryr npojiHTb cbct Ha MexaHH3Mbi H3MeHeHira nncjia h nojio^xeHHH 
OpraHOB B ABeTKe OAHOAOJIBHBIX. 

no npeABapHTejibHbiM abhhbim, b n,BeTxax ceM. Polygonaceae pacnojio^xeHHe tbi¬ 
hhhox BHyTpeHHero xpyra aHApouea KoppejinpyeT c nojio^xeHHeM rHHeijeH, a tbihhh- 
kh BHeuiHero xpyra pacnojiaraiOTca npeHMymecTBeHHO HanpoTHB BHeuiHHx jihctohxob 
OKOJ iouBeTHHKa (lOpueBa, Hy6, 2005). Mbi npeAnojiaraeM, hto pa3MeTxa (fmopajiBHOH 
MepHCTeMbi HAeT SHnojiapno, t. e. b AByx HanpaB jieHHax: 1) aKponerajibHo — HaHHHaa 
c BHeuiHero xpyra jihctohxob oxojioijBeTHHxa h 2) 6a3HneTanbHO — HaHHHaa c nme- 
Aea. OAHaxo rHnoTe3y 06 ymmojiapHOH axponeTajibHOH pa3Merxe ijBeTxa y rpenHumbix 
Hejib3H OTBepraTb a priori. Bbi6op Me^x^y AsyMH ranoTe3aMH pa3MeTXH (axponeTajibHOH 
H SHnOJWpHOH) M05XH0 OCyiljeCTBHTB TOJIbXO Ha OCHOBaHHH pe3yjIbTaTOB BBIHHCJIHTeJIB- 
Horo axcnepHMenra. 

npH MOAejiHpoBaHHH mh nocTaBHJiH cjieAyiomHe 3aAaHH: 

1. Ou,eHHTb ycTOHHHBOCTb pememiH, nojiyneHHbix Ha OCHOBaHHH ranoTe3 06 axpo- 
neTanbHOH h SmiojnipHOH pa3MeTxe. Bouee ycTOHHHBOH mbi cnmaeM moacjib, Aaiomyio 
ranHHHbiH ijBeTOx npu 6ojiee mupoxoM BapbHpoBaHHH napaMeTpOB. 

2. BbHIBHTB BapHaHTbl CTpOeHHJI «aHOMaJIBHbIX» (|)OpM, OTXJIOHHIOmHXCfl OT THnHH- 
Horo axTHHOMop(|)Horo TpHMepHoro ABerxa, npu H3MeHeHHH napaMeTpOB moacjih. no- 
jiyneHHbie Ha 3tom 3Tane AnarpaMMBi mo^xho cnuraTb npoBepaeMBiMH cjicactbiuimh 
axponeTajibHOH h SHnojrapHOH ranoTe3 pa3MeTXH. 

nocjie BbiHHCjiHTejibHoro 3 xcnepHMeHTa hcoOxoahmo cpaBHHTb nojiyneHHBie CTpyx- 
Typbi c HaOjuoAaeMbiMH Ha )xhbom oSbexTe. B xanecTBe MOAejibHoro oSbexTa mbi bbi- 
6 panH Rheum , nocxojibxy y Hero nacTO BCTpenaiOTCfl abctxh c pa3HOH MepHOCTbio h 
nojiHOTOH (lOpueBa, Hy 6 , 2005). ConocTaBjieHHe ecrecTBemioro MHoroo6pa3HH ijBeT- 
xob Rheum c BHpTyajiBHBiMH ABeTxaMH oSeux MOAejieH no3BOJiHT cyAHTB 06 aAexBaT- 
hocth ranoTe 3 o pa 3 MeTxe ijBeTxa b ceM. Polygonaceae. 


MaTepnaji h MeTOAHKa 

B xanecTBe npupoAHoro oSbexTa ajw BbWBjieHHa pa3HOo6pa3Hfl abctxob Hcnojib- 
30BanH Rheum rhabarbarum L. h R. tanguticum H3 tph6bi Rumiceae, noAceM. Poly- 
gonoideae. CTpyxTypa ABeTxa 3thx bhaob Mano OTJiHHaeTca. Y R. rhabarbarum 6bi- 
jih hcc jie aob aHbi 2 pa3Hbix 3X3eMnjwpa H3 r. ^eAOBcxa (Hctphhcxhh p-H Mocxob- 
cxoh o6ji., c6op 2004 r. — 100 abctxob h 2005 r. — 200 ABerxoB) h oahh 3X3eMnjwp 
H3 BoTaHHuecxoro caAa Mry (c6op 2005 r. — 90 abctxob), ay R. tanguticum — 
oahh 3X3eMnjwp, BbipameHHbiH Ha ct. 3axojinbe (rycb-XpycTajibHBiH p-H BjiaAH- 
MHpcxofi o6ji., c6op 2004 r. — 245 abctxob). I^bctxh paccMaTpHBajiH no a 6hho- 
xyjiapoM h 3apHC0BbiBajiH AHarpaMMbi, b xoTOpbix OTpa^xajiH nojio^xeHHe opra- 

HOB. 
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npHHijHnbi MO/nejiHpOBaHHH pacnonoaceHHH opraHOB b ijBeTxe 

JJji h MOAejiHpoBaHHH npouecca pa3MeTKH kojuickthbom pa3pa6oTHHxoB 6tuia jiio- 
6e3HO npeAOCTaBjieHa nporpaMMa «Phyllotaxis» (AneKceeB h Ap., 2005), xoTopan ocho- 
BaHa Ha TeopHH AOCTynHoro npocTpaHCTBa (Hofmeister, 1868) h ee no3AHeHiHHx npo- 
h 3 boahbix (Snow, Snow, 1952), a TaioKe Ha TeopHH HHraSHpoBaHHH (Schoute, 1913). 
no TeopHH W. Hofmeister (1868), hobbih npHMOpAHH B03HHKaeT tojibxo npn HanHHHH 
MHHHMaJIBHOrO npOCTpaHCTBa Me5KAy y^Ke CymeCTByiOmHMH npHMOpAHHMH H AeHTpOM 
MepHCTeMti. B MOAejiH oS^eM, hcoOxoaumbih rjix pa3MeTKH opraHa, orpammeH c<f>epoH 
paAHyca dO. 

J. Schoute (1913) npHHaAJie)XHT TeopHH «no abb jieHHH», corjiacHO xoTopon ijeHTp 
KancAoro npHMopAHH BBiAejineT hhthShtop, noAaBjraiomHH (|>opMHpoBaHHe Apyrnx npn- 
MOpAHeB. HOBBie npHMOpAHH o6pa3yiOTCH BHe 30HBI ACHCTBHH HHOlSHTOpOB COCeAHHX 
npHMopAHeB. PaAHyc achctbhh HHTHSHTopa b MOAejiH o6o3HaneH xa k D. Ajitophtm npo- 
rpaMMti «Phyllotaxis» co3AaeT Boxpyr ueHTpa pa3MenaeMoro i-ro npHMOpAHH (tohkb Ai) 
ABe OKpeCTHOCTH: D r OKpeCTHOCTB 30HBI HHTHSHpOBaHHH H d0 r OXpeCTHOCTB MHHHMaJIB- 
hoto o6i>eMa pa3MeTKH opraHa. d0 r oxpecTHOCTB He HMeeT oSiijhx Tonex c D k -oxpecT- 
hocthmh Apyrnx opraHOB (rAe k < i) h acjihxom npHHaAJieacHT 30He MepncTeMBi, xom- 
neTeHTHOH pa3MeTxe opraHOB (orpaHHneHa R min , R max hjih R3 — cm. Hrnxe). Tojibxo 
b 3tom cjiynae b Tonxe Ai MoaceT B03HHXHyTB opraH. 

B nporpaMMe «Phyllotaxis» npHHijHn AOCTynHoro npocTpaHCTBa h npHHijHn hhth- 
SHpOBaHHH AonojiHeHti nocTynaTOM 06 3xohomhh npocTpaHCTBa: (fmopanBHan Mepn- 
cTeMa AOJDXHa 6 bitb pa3MeneHa Ha npHMOpAHH SyAymHx opraHOB ijBeTxa c MHHHMant- 
hbim ocTaTXOM. TaxHM o6pa30M, anropHTM pernaeT onTHMH3au;HOHHyio 3aAany no pa3- 
MeuneHHio npHMopAHeB Ha noBepxHocTH MepncTeMBi ajw xaacAoro MOMeHTa BpeMeHH t. 

nojiB30BaTejit MO)xeT bboahtb 3HaneHHH MHHHMajitHoro oSBeMa, paAHyca khthSh- 
pyiomero achctbhh, pa3MepoB MepncTeMBi, xapaxTepa h cxopocra ee pocTa, a Taxace hc- 
nojit30BaTb pa 3 Hbie 30 hbi pa 3 MeTXH (b 3 aBHCHMOCTH ot npoBepneMOH rHnoTe 3 ti). Ha bbi- 
xoac moacjib AaeT ajw xaacAoro MOMeHTa BpeMeHH (t) Texymne xoopAHHaiBi opraHa: ho- 
Mep no nopHAKy pa3MeTXH (n), yroji othochtcjibho nepBoro npHMOpAHH ( 9 ), BticoTy (z) 
H paCCTOHHHe AO OCH MepHCTeMBI (r). 

AnropHTM nporpaMMti annpoxcHMHpyeT (jxnopanBHyio MepncTeMy nojiyc(f>epoH 
paAHyca R, xoToptin mohcho 3aAaBaTt npoH3BOJitHO h mchhtb bo BpeMeHH c noMomBio 
napaMeTpa dR. npn dR > 0 MepncTeMa pacTeT nponopijHOHajiBHO bo Bcex HanpaBjie- 
hhhx. PaAHycaMH R min h R max Ha MepncTeMe orpaHHneHa 30Ha axponeTantHOH pa3- 
MeTXH. OHa o6pa3yeT b npocTpaHCTBe «nonc», b xotopom AOTepMHHHpyeTcn nojioace- 
HHe hobbix npHMopAHeB (Aanee 30Hy axponeTanBHOH pa3MeTXH 6yAeM Ha3BiBaTB «non- 
com»). npH axponeTajitHOH pa3MeTxe cMemann rpaHHABi «nonca» bo BpeMeHH, 3aAaBan 
dRmin < 0 h dR max < 0, t. e. cooTBeTCTByiounHe paAHycti co BpeMeHeM yMeHtmaiOTCH h 
rpaHHAti «noHca» ABHacyrcn x ueHTpantHOH nacra MepncTeMti. 

Run aHajiH3a SHnojinpHOH nmoTe3Bi BBeACHa Taxace 30Ha 6a3HneTantHOH pa3MeT- 
xh, orpaHHHeHHan paAHycoMR3. OHa o6pa3yeT b npocTpaHCTBe (|)Hrypy, HanoMH- 
Haiomyio «manoHxy» (Aanee 6yAeM Ha3BiBaTB 30Hy 6a3mieTanBHOH pa3MeTXH «manoH- 
XOH»). 

npH m o acJ inp ob aHHH Mti bboahjih cneAyiounHe napaMeTpBi (Ta 6 ji. 1): paAHyc Me- 
pncTeMBi R h cxopocTB ee pocTa dR, HanajiBHBiH paAHyc opraHa dO, d03 h paAHyc 30 hbi 
ero HHrnSHpyiounero aohctbhh D (ajih xaacAoro THna opraHa mohcho 3aAaBaTB cboh 3Ha- 
hchhh), pa 3 MepBi 30 hbi axponeTajiBHOH (R mi n, R max ) h 6 a 3 HneTanBHOH pa 3 MeTXH (R3), a 
TaxHce cxopocTH hx H 3 MeHeHHH (dR min , dR max , dR3). Ha bbixoao anropHTM nporpaMMBi 
«Phyllotaxis» AaeT Texymne xoopAHHaTBi h BpeMH pa 3 MeTXH xancAoro opraHa, a Taxnce 
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TABJ1MUA 1 

IlapaMeTpbi MojieJiH (})HJiJioTaKCHca, ocHOBaHHOH Ha TeopHH noAaBJieHHH 
(no: AjieKceeB h ap., 2005) 


IlapaMeTp 


OriHcaHne napaMeTpa 


BpeMH 


R 

dR 

T> 

lv min 


D 

lv max 

^^max 

d0 

D 


n 

R3 

dR3 

d03 

D3 

n3 


ycjioBHoe BpeMH cucTeMBi He bboahtch, a BbiHHCJiHeTCH. Ha ocHOBaHHH BHyTpeHHero 
BpeMeHH onpe^ejineTCH CKopocTb H3MeHeHHH napaMeTpoB 
Pa^nyc nojiyc(J)epbi, annpoKCHMHpyiomeH MepwcxeMy 
CKopocTb H3MeHeHHH R 

BHyrpeHHHH pa^nyc 30 hbi, KOMneTeHTHOH ajih pa3MeTKH opraHOB («nonca») 

CKopocTb H3MeHeHHH R min 

BHeniHHH paAHyc 3ohbi, KOMneTeHTHOH ajih pa3MeTKH opraHOB («nonca») 

CKopocTb H3MeHeHHH R max 
PaAHyc opraHa 

PaAHyc 30Hbi HHrnOHpyiomero bjihhhhh opraHa 
nocaaica opraHa b 30Hy R m i n —R max 

BHeniHHH paAHyc 3ohbi 6a3HneiajibHOH pa3MeTKH («mano4KH») 

CKopocTb H3MeHeHHH R3 
PaAHyc opraHa b 30He R3 

PaAHyc 3ohbi HHrnOHpyiomero bjihhhhh opraHa b 30He R3 
noca^Ka opraHa b 30Hy R3 


AHarpaMMy hx B3aHMHoro pacnoji05KeHHH, KOTopyio mo)kho KOHBeprapoBaTB b rpa<f>H- 
necKHe <f>opMaTBi bitmap (bmp) h scalable vector graphics (svg). ^jih BH3yajiH3an,HH npo- 
cTpaHCTB eHHoro pa3MemeHHH opraHOB npeAycMOTpeHa bo3mo)khoctb 3KcnopTa abhhbix 
b nporpaMMy 3D-StudioMAX. 


HanajitHtie AonymeHHH h TpeboBaHHH, 
npeA'B^BjineMtie k mo^cjih u, b e tk a 

3aAaneH BBiHHCjiHTejiBHoro 3KcnepHMenra 6 biji iiohck TaKHx 3HaneHHH napaMeTpoB, 
npn KOToptix b MO/jejm pacnojio)KeHHe opraHOB b xpyrax h yniBi AHBepreHijHH MOK^y 
HHMH 6JIH3KH K HA^aJiy (ranHHHOMy TpHMepHOMy UBeTKy). IIpH MOAeJIHpOBaHHH U,BeT- 
xa b ceM. Polygonaceae mbi onnpajiHCB Ha AaHHBie pa3pa6oTHHKOB Arabidopsis thaliana 
(AjieKceeB h AP-, 2005). 

IIporpaMMa «Phyllotaxis» no3BOJweT mynarh OAHOBpeMeHHO bjihhhhc okojio 
20 pa3JiHHHtix napaMeTpoB. IIpH Taxon cjio^khocth chctcmbi noAoSpaTt Bee 3HaneHHH 
napaMeTpoB, KOTOptie AaiOT yAOBJieTBopHTejiBHoe pacnojio^eHne opraHOB, npaKTH- 
necKH HeB03MO)KHO. IIo3TOMy nacTb napaMeTpoB mbi He aHanH3HpoBann, ocTaBHB pnx 
hhx 3HaneHHH no yMOJinaHHio, npeAJio)KeHHBie pa3pa6oTHHKaMH nporpaMMBi (AjieK¬ 
ceeB n AP-, 2005). TaK, mbi Bcer^a npHHHMann MHHHMajiBHBin pa3Mep pnn pa3MeTKH 
opraHa dO paBHBiMO.l. MoAejinpOBaHne u,BeTKa HannHann, 3aAaB R= 1, R min = 0.7 n 
Rmax = 0.9. npeAnojiarajin, hto (fuiopanBHan MepncTeMa yBejiHHHBaeTCH b oO^eMe tojib- 
ko 3a cneT pocTa pa^nyca, a annKajiBHoro ee pocTa He nponcxoAHT (dH = 0). DiaBHBiM 
HccneAyeMBiM napaMeTpoM 6 biji paAHyc 30 hbi HHniSHpoBaHHfl D, kotopbih noAdHpann 
ppn Ka^KAoro rana opraHOB HHAHBHAyanBHO. CnncoK HcnojiB3yeMBix napaMeTpoB pan 
b Ta6ji. 1. 

IIpH nocTpoeHHH yHHnojwpHOH aKponeTajiBHOH moacjih HcnojiB30BajiH pa3MeTKy 
opraHOB tojibko b «noHce», nepeABHran bo BpeMeHH ero rpammBi k ijeHTpy MepHCTeMBi. 
IIpH nocTpoeHHH OnnojinpHOH moacjih opraHBi pa3MenajiHCB KaK b «nQHce», TaK h b 
« manoHKe», npnneM Bepxmoio h hh>khiok) rpaHHABi «nonca» cMemajiH b axponeTajiB- 
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hom HanpaBJieHHH, a rpammbi «manoHXH» — b 6a3HneTajn>HOM. B paMKax o6enx MOAe- 
jien Ao6HBajiHCb coBnaAeHHfl BbiHHCJieHHoro pacnojio)xeHH$i opraHOB c hx pacnojioace- 
HneM Ha AHarpaMMe HAeajibHoro ijBeTxa. 

riocjie 3Toro aHajiH3HpOBajin ycTOHHHBOCTb nojiyneHHbix pemeHHH, Baprapya paAH- 
ycbi 30H HHra6HpoBaHHfl D rjtx BHyrpeHHero xpyra jihctohxob oxojioijBeTHHxa h ajih 
TbIHHHOX. yCTOHHHBbIM CHHTaJIH TaKOe peiHCHHe, B KOTOpOM yrJIbl AHBepreHAHH H pac- 
npeAejieHHe opraHOB no xpyraM Majio OTjmnaiOTCfl ot ranHHHbix npn nmpoxoM BapbH- 
poBaHHH napaMeTpoB. 

BepOflTHO, OTXJIOHeHHfl B CTpOeHHH IJBeTXOB B npHpOAe B03HHKai0T B CHJiy TOrO, HTO 
B 5KHBOH CHCTeMe HCB03M05KH0 TOHHO C06jIK)CTH npOnOpIJHH MOKAy 06T>eM0M MepHCTe- 
mbi h pa3MepaMH 30H HHrH6HpoBaHHH opraHOB. Otkjiohchhh 3HaneHHH D 3a npeAejibi 
«THnHHHoro» AHana30Ha Bbi3biBaiOT Hcxa^xeHmi b cTpoeHHH BHpTyajibHoro ijBeTxa, xo- 
Topbie mbi pacAeHHBajiH Rax nporH03 nojiHMop(j)H3Ma b moacjih, npoBepaeMbiH Ha6jno- 
AeHHeM 3a 5khbbim MarepHajiOM. 


Pe3yjn>TaTM HCCJieAOBaHHH 

MoACJiHpoBaHHe TpHMepHoro BHeuiHero xpyra oxojioijBeTHHxa 

Pa3MeTKa BHeuiHero xpyra oxojioijBeTHHxa — xapAHHajibHoe coObirae, bjihjho- 
mee Ha MepHOCTb ijBeTxa. rio3TOMy c caMoro Hanajia 6 bijio Ba)XHO Bbi6paTb 3HaneHH5i 
napaMeTpoB Tax, hto6bi pacnojio^xeHHe opraHOB cooTBeTCTBOBano TpHMepHOMy xpy- 
ry. H3 reoMeTpHHecKHX coo6pa)xeHHH MepHOCTb nepBoro xpyra AOJDXHa 3aBHceTb ot 
pa3MepoB «noaca», b kotopom pa3MenaiOTCfl opraHbi (t. e. ot R min h R max ), ot paAHy- 
ca opraHa dO, ot paAHyca 30 hli KHraOnpoBaHmi Dub MeHbineH cTeneHH ot paAHyca 
MepHCTeMbi R, KOTopbiH H3MeHaeT KpHBH3Hy noBepxHOCTH 30 hbi axponeTajibHOH pa3- 
MeTKH. 

Mbi (J)HKCHpoBajiH 3HaneHHe R = 1, CHHTaa, hto Bee pemeHHH, nojiyneHHbie jyw Apy- 
rax 3HaneHHH R, mo^xho npHBecTH k eAHHHHHOMy paAHycy MepHCTeMbi HOpMHpOBaHH- 
eM Ha COOTBeTCTByiOmHH K03(J)(J)HAHeHT. MHO)KeCTBO pemeHHH npH R =^= 1 CHHTaJIH 
«KpaTHbIMH» H He HCCJieAOBaJIH OTAeJIbHO. 

riocTyjiHpoBajiH, hto dO = 0.1 h D = const ajm Bcex opraHOB oahoto xpyra. KpHTe- 
pneM toto, hto opraHbi nonajin b oahh xpyr b moacjih, CHHTajiH CHHxpoHHoe bo3hhkho- 
BeHHe (paccneTHbiH napaMeTp t) h 6jih3khc xoopAHHaTbi bbicotbi (paccneTHbiH napa- 
MeTp z). Kpyr CHHTajiH n-MepHbiM tojibko b cjiynae OAHHaKOBbix yrjiOB AHBepreHijHH 
Me5KAy opraHaMH, 6jih3khx k 360°/n. 

J\ji% AOCTH)KeHHH MepHOCTH, paBHOH n, noASnpajiH cooTHomeHHe napaMeTpoB R min 
h R max h D. Pa3H0CTb 3HaneHHH R max h R min cocTaBjnuia 0.2 eAHHHijbi, hto no3BOJWJio 
noMecTHTb tojibko oahh paA opraHOB paAHyca dO = 0.1 BHyTpH «noaca». Ohcbhaho, 
hto npn 3HaneHHHX 2D > R max b npeAenax «noaca» b xpyre mo)xho pa3MecraTb He 6oJiee 
OAHoro opraHa ((J)opMajibHO MepHOCTb paBHa 1), a npn yMeHbineHHH napaMeTpa D Mep- 
HOCTb xpyra pacTeT. 3HaneHHH D < dO He hmciot cMbicjia, Tax xax npn Taxnx Majibix 3Ha- 
neHHHX 30Ha HHradHpoBaHHH Boodme He bjihhct Ha pacnojio^xeHHe opraHOB. 

Pe3yjibTaTbi BbiHHCJiHTejibHoro axcnepHMeHTa no noASopy MepHOCTH BHemHero 
xpyra opraHOB npHBeAeHbi b Ta6ji. 2. Bbijih HaHAeHbi 3HaneHHfl, npn xoTopbix b xpyr no- 
MemaeTCH 3 opraHa, ho xpHTepnio OAHHaxoBbix yrjiOB AHBepreHijHH yAOBJieTBopajm He 
Bee pemeHira. 

J\ji% AaJibHeHmero MOAOJiHpOBaHmi TpHMepHoro ijBeTxa mbi BbidpajiH rpaHHijbi 
«noflca» R min = 0.7 h R max = 0.9, nocxojibxy npn Oojibmnx 3HaneHHHX H3-3a yBejiHHeHira 
xpHBH3Hbi MepHCTeMbi npoHcxoAHT aHOMajibHafl pa3MeTxa b 6a3HneTajibHOM HanpaB- 
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TAEJIHUA 2 

BjIHHHHe COOTHOUieHHH pa3MepOB 30HBI aKponeTaJItHOH pa3MeTKH (Rmin - Rmax) 
h paanyca 30Hbi HHrHOnpoBaHHH (D) Ha MaKCHMajitHoe hhcjio opraHOB b Kpyre 


Rmin Rmax 
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npHMenaHHe. Xhphwm iuph4)tom BbmejieHbi peiueHHH juih TpHMepHoro Kpyra. 


jieHHH, a npn MeHbnmx — coKpamaeTca npocTpaHCTBO am pa3MeTKH opraHOB ABeTKa 
b ijeHTpe MepucTeMBi. riocjie 3Toro 3 HaneH wl D HHraOHpyioiAeH 30hli noAOnpajiH 60 - 
jiee tohho, Ao 6 HBaHCL yrjiOB AHBeprerajHH mokay opraHaMH 120°. 3HaneHHe D, yaob- 
jieTBopHiomee 3thm ycjiOBHflM, OKa3anocb paBHbiM 1.23. B 3tom cjiynae no 0 Kpy)KH 0 CTH 
MepncTeMM Ha paBHOM paccTOHHHH Apyr ot Apyra noMemanHCb 3 jincTOHKa okojioabct- 
HHKa. TpHMepHOCTb BHeniHero Kpyra OKOJiOABeTHHKa aBTOMaranecKH onpeAejnuia TpH- 
MepHOCTb BHyTpeHHero Kpyra OKOJiOABeTHHKa, ho 3HaneH mi paAHycoB 30H hhth6hpo- 
BaHHH am jihctohkob BHyrpeHHero Kpyra OKOJiOABeTHHKa D MorjiH 6 biTb paBHbi hjih 
MeHbHie 3THX 3HaneHHH. 

YnunojinpHan Modejib c aKponemanbHou pa3MemKou opeanoe 
tfeemica (A). CorjiacHO 3toh moacjih, Bee opraHbi B03HHKai0T tojibko b «noace», Bepx- 
hhh rpaHHAa KOToporo nepeMemaeTca k MepncTeMe 3a cneT yMeHbmeHHH R min . lIpeAno- 
jiarajiH, hto (jjJiopanbHafl MepncTeMa no Mepe pa3MeTKH pacTeT H30AHaMeTpHnecKH ot 
HanajibHoro 3HaneHHH R = 1 co cKopocTbio dR = 0.5. 

B cooTBeTCTBHH c paccMaTpHBaeMOH MOAeJibio b nporpaMMe «Phyllotaxis» 6biji 3a- 
AaH cjieAyiomnH nopwoK pa3MeTKH opraHOB: 

1) cHanana b «noflce» nponcxoAHT pa3MeTKa nojio^KeHHfl jihctohkob BHenmero Kpy¬ 
ra OKOJiOABeTHHKa, 3aTeM — jihctohkob ero BHyTpeHHero Kpyra; 

2) Aanee b «noace», BepxHflfl rpaHHAa KOToporo nepeMemaeTCfl BBepx, ocymecTBjm- 
eTCH pa3MeTKa nojio^Kemni tbihhhok; 

3) HaKOHeA, b BepxHeH nacra «noHca», KOTopbiH nonra aoxoaht ao BepxyniKH MepH- 
CTeMbi, ocymecTBJifleTCH pa3MeTKa nojio^KeHira npHMOpAHeB njiOAOJiHCTHKOB. 

TaKOH nop^AOK pa3MeTKH opraHOB coBnaAaeT c HaOjnoAaeMbiM nop^AKOM pa3BHTHH 
opraHOB AseTKa (pnc. 1, a). 

B acjmx nocTeneHHoro coKpameHHa BepxHeH rpaHHAM «noHca» c HanajibHbiM pa- 
AHycoM R min = 0.7 3aAaBajiH OTpHAaTeJibHbie 3HaneH mi am dR min , hto odecnenHBano 
npH6jiH)KeHHe BepxHeH rpaHHAbi 30Hbi aKponeTajibHOH pa3MeTKH k ACHTpy MepHCTe- 
Mbi. Bo BpeMH pa3MeTKH jihctohkob BHeniHero Kpyra OKOJiOAseTHHKa 3HaneHHe dR min 
cocTaBJMJio -0.10, npn ACTepMHHaAHH noJiO)KeHHfl jihctohkob BHyTpeHHero Kpyra oko- 
JiOAseTHHKa dR min =-0.15, npn pa3MeTKe tbihhhok h ao KOHAa BbiHHCJiHTejibHoro 3kc- 
nepHMeHTa dR min = -0.25. 3HaneHHH R max 3aAaBajiH KOHCTaHTHbiMH h paBHbiMH 0.9. 

JljlX Tpex JIHCTOHKOB OKOJIOABCTHHKa BO BHeHIHeM Kpyre 3aAaBaJIH AHaMeTpbl 30H hh- 

radHpoBaHHfl D = 1.23. fljui npHMOpAHeB njiOAOJiHCTHKOB npHH>m>i 3 HaneHHfl dO = 0.1 
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Phc. 1. Moreau pa3MeTKH opraHOB iibctka. 

a — yHHnojinpHaH axponeTajibHaji (A); 6—e — BapnaHTbi 6HnojiapHOH MOfleJiH (B), 0TJiHHaK>mnecH no MecTy pa3MeTKH 
aHAponen: 6 — b «nonc» (Bl); e — b «manoHKy» (B2); ^ — b «nonc» h b «manoHKy» (B3). Bo Bcex BapnaHTax jihctohkh 
OKOJionBeTHHKa pa3NtenaiOTCH axponeTajibHO b «nonc», a nnoAOJiHCTHKH — 6a3nneTajibHO b «manoHKy». 


H paAHyCBI 30H HX HHra6HpOBaHHfl D = 0.5. 3th 3HaHeHHfl II03BOJIHK)T pa3MeCTHTB 
3 nJIOAOJIHCTHKa B IjeHTpe <J)JIOpaJIBHOH MepHCTeMBI (cm. HHHCe). 

B xoAe 3KcnepHMeHTa 3HaneHM AHaMeTpoB 30H KHraOnpyiomero bjihjihhji ajui .jihc¬ 
tohxob BHyTpeHHero xpyra oxojioijBeTHHxa mchhjih ot 0.3 ao 1.1, a a-Jhi tbihhhox — 
ot 0.1 ao 1.3. 

B paMKax yHHnoimpHOH axponeTajiBHOH moacjih thiihhhbih TpHMepHBiH ijbctox yAa- 
JIOCB nOJiyHHTB J1HHIB IipH OHCHB y3KHX 3HaHeHHJIX napaMCTpOB D. JIHCTOHXOB OXO- 
noABeTHHKa BHyrpeHHero xpyra 3to 3HaneHHe D = 0.5, tbihhhox — D = 0.6 hjih 0.7 
(pHC. 2, a). 

IipH hhbix 3HaneHHax D jihctohxob BHyTpeHHero xpyra oxojioijBeTHHxa h tbihhhox 
TH nHHHoe napHoe pacnojioaceHHe tbihhhox bo BHeuiHeM xpyre aHApoijefl HapymaeTCH 
(pHc. 2, a , Ha cepoM <J)OHe). OAHa H3 tbihhhox b nape cMemaeTca H3 BHeuiHero xpyra 
x AeHTpy MepHCTeMBI, nocxojibxy He XBaTaeT MecTa, hto6bi pacnojio)XHTB tbihhhxh 6ox 
O 6oX. OopMa THHeueH B A^HHOH MOAeJIH 3aBHCHT OT nOJIO^CeHM 30H HHTHOHpOBaHHfl 
npHMOpAHeB TBIHHHOX, a CTaJIO 6 bITB, OT HX 3HaHeHHH D. THHeijeH MO^CeT HMeTB (J)OpMy 
npaBHJiBHoro TpeyronBHHxa (b thhhhhom cjiynae), HenpaBHJiBHoro TpeyrojiBHHxa hjih 
A a)xe BorHyTO-AsyrpaHHyio (JiopMy (pnc. 2, a). 

EunonnpHaH Modenb pa3MemKu opaanoe t^eeniKa (E). B cootbctct- 
BHH C 3TOH MOACJIBK) 6bIJI 3aAaH CJieAyiOIAHH nOpHAOX pa3MeTXH OpraHOB (pnc. 1, 
6—a): 

1) CHanajia b «noace» hact pa3MeTxa noJio^xeHHJi jihctohxob BHeuiHero xpyra oxo- 
jiOABeTHHxa, 3aTeM — jihctohxob ero BHyTpeHHero xpyra; 

2) AaJiee b 30He 6a3HneTajiBHOH pa3MeTXH («uianoHxe») hact pa3MeTxa nojio^xeHHJi 
npHMOpAHeB iuioaojihcthxob; 

3) pa3MeTxa nojio^xeHHJi tbihhhox ocymecTBjmeTca b nocjieAHioio onepeAB. 

Hhcjio h noJiO)xeHHe jihctohxob BHyTpeHHero xpyra oxojioijBeTHHxa 3aBHCHT ot 

MepHOCTH h nojio)xeHHa opraHOB ero BHeuiHero xpyra. CjieAyeT otmcthtb, hto 3Hane- 
hhh D < 1.23 ajih jihctohxob BHyrpeHHero xpyra Ha MepHOCTB He bjihhiot. 
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Phc. 2. flHarpaMMM THnHHHoro TpHMepHoro UBeTica Rheum (Ha cepOM (f>OHe) h otkjiohchhh, nojiyHeHHbie 

b paMKax flByx MOflejiefi. 

a — yHHnojiHpHOH aicponeTajibHOH (A) h 6 — 6nnojiHpHOH c 6a3nneTajibHOH pa3MeTKOH aHflpouea b «manoHKe» (B2). 

no OCH aScUHCC-pa^ayc 30H HHrH6HpOBaHHfl D TbIHHHOK, no OCH Op^HHaT-paanyc 30H HHrH6HpOBaHHH D JIHCTOHKOB 

OKOJiouBeTHHKa BHyrpeHHero Kpyra. 


3Tan pa3MeTKH nmenen b 30He 6a3HneTajn>HOH pa3MeTKH (b «manoHKe») onpeAejui- 
eT TunnHHyio CTpyKTypy ABeTica b OnnojuipHOH moacjih (B). MepHOCTL rHHeijefl hbxoah- 
Jiact B 3aBHCHMOCTH OT OTHOUieHHJI pa3MepOB 30H KHTHOKpOBaHHA D HJIOAOJIHCTHKOB K 
pa3Mepy 30 hli 6a3HneTajibHOH pa3MeTKH («manoHKH») paAHyca R3. PaAHycM «manoH- 
kh» R3 h 30H HHra6HpoBaHHH D BOKpyr hjioaojihcthkob noAGnpajiH tbkhm o6pa30M, 
hto6m b «manoHKy» noMecTHJiocb 3 njiOAOjmcTHKa, npaBHJibHO nepeAyiomHxcji c jihc- 
TOHKaMH BHyTpeHHero h npoTHBOJioKamnx jmcTOHKaM BHeniHero Kpyra okojioabct- 
HHKa. npeABapHTejiLHO 3HaHeHH>i D ajui BHeniHero h BHyTpeHHero Kpyra okojioabcthh- 
xa npHHHJiH paBHMMH 1.23 h 0.8. Bmjichhjih, hto neM 6ojibine D hjioaojihcthkob, TeM 
Sojibine AOJDKeH 6 litl pa3Mep inanoHKH R3 aji« pa3MemeHira Tpex hjioaojihcthkob npn 
ycJiOBHH, hto «manoHKa» He pacTeT (dR3 = 0) (Ta6ji. 3). Bhaho, hto MHHHMajibHMH pa- 
AHyc «manoHKH» R3 aojdkch 6litl > 0.3. Ecjih npHHjm> aji« hjioaojihcthkob D = 0.5, 
to 3 njiOAOJiHCTHKa noMemaiOTCH b «manoHKy» c paAHycoM R3 = 0.5. 3aAaBaH cKopocTL 
pocTa «manoHKH» dR3 = 0.5, mojkho pa3MecTHTi> Tpn njiOAOJiHCTHKa c D = 0.5 b «ma- 
noHKe» c MeHbniHMH nepBOHaHajiLHLiMH pa3MepaMH (R3 = 0.3). 

Bapuanmu 6unoJinpnou mo den u pa3MemKu. J\n% AaJibHeHmero aHajiH3a 
mm BMSpajiH 3HaneHHH paAHyca MepHCTeMM R= 1, nojio)KeHHe «nojica» c R min = 0.7 
h Rmax = 0.9 h paAHyc «manoHKH» R3 = 0.3 npn dR = 0.5 hjih R3 = 0.5 npn dR = 0. 
PaAHyc 30H HHradHpoBaHHH ajm jihctohkob OKOJiOABeTHHKa BHeniHero Kpyra npHHJum 
paBHMM D = 1.23, a rjix hjioaojihcthkob — D = 0.5. Hmchho npn tbkhx 3HaneHH5ix na- 
paMeTpOB Ha (jmopajibHOH MepncTeMe B03HHKaeT onraMaJibHaji KOHcjwrypaijHfl cbo6oa- 
Horo npocTpaHCTBa a^ pa3MemeHra aHApouea. UccjieAyeMMMH napaMeTpaMH 6 mjih 
pa3MepM HHradHpyiomeH 30 hm D tmhhhok h jihctohkob BHyTpeHHero Kpyra okojio- 
ABeTHHKa. jih jihctohkob OKOJiOABeTHHKa BHyTpeHHero Kpyra mchjijih D b npeAejiax 
ot 0.5 ao 1.1. fljiH tmhhhok BapLHpOBajiH 3 tot napaMeTp OT 0.1 AO 1.3. 


123 



TABJIHUA 3 

BjiHHHue cooTHomeHHH pa^nyca 30 hli 6a3HneTajiBHOM pa3MeTKH (R3) 
h pajwyca 3 ohbi HHrHOnpoBaHHH (D3) 

Ha MaKCHMajitHoe hhcjio iuiojiojihcthkob b Kpyre 


R3 

D3 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 


0.1 

1 

1 

1 

1 

1 

1 

1 

0.2 

2 

1 

1 

1 

1 

1 

1 

0.3 

3 

3 

2 

1 

1 

1 

1 

0.4 

9 

5 

3 

3 

2 

1 

1 

0.5 

12 

6 

5 

3 

3 

2 

1 

0.6 

16 

9 

6 

5 

3 

3 

3 

0.7 

18 

11 

8 

6 

5 

3 

3 


npHMenaHHe.XC hphmmiuph(J)tomB bmejieHbipeiueHHHjyiflTpHMepHoroTHHeiiea. IIpHBefle- 
Hbi naHHbie asm UBeTKa co 3HaHeHHHMH R^ = 0.7, R max = 0.9, D = 1.23 h D = 0.8 asm jihctohkob 
BH eniHero h BHyrpeHHero Kpyra jihctohkob OKOJiouBeTHHKa. 3HaneHHe R3 npn nocajKe ocTaBanocb 
KOHCTaHTHbIM. 


ripOCTpaHCTBO MORAY OKOJIOIJBeTHHKOM H rMHei^eeM M05KH0 pa3MCHaTb pa3HLIMH 
cnoco6aMH. 

Bl) — Bee tbihhhkh pa3MeHaiOTc$i b aKponeTajiLHOM nop^AKe b 30He aKponeTajibHOH 
pa3MeTKH («noRce»). 3Toro hco6xoahmo nepeMememie rpaHHA «noaca» b HanpaB- 
jieHHH k BepxyniKe MepHCTeMBi (dR min < 0), npn 3 tom rpaHHABi «manoHKH» HeH3MeHHM 
(R3 = 0.5; dR3 = 0) (pnc. 1, 6 ). 

B2) — aHApoijeH pa3MenaeTCJi acjihkom b 30He 6a3HneTajn>HOH pa3MeTKH (b «ma- 
noHKe») nocjie nocaAKH b 3Ty 30Hy rHHeAea. ripn 3tom npHHHMajiH R3 = 0.3 h nepeMe- 
majiH rpaHHABi «manoHKH» bhh3 co cKopocTbio dR3 = 0.5. 3tot BapnaHT aojdkch Han- 
jiynniMM o6pa30M corjiacoBMBaTbCfl c ABC-MOAeJibio reHeraHecKoro kohtpojih pa3BH- 
thh ABeTKa (Hy6, rieHHH, 2004) (pnc. 1, e). 

B3) — npoMOKyTOHHbm BapnaHT pa3MeTKH. HacTb hjichob aHApoAea pa3MenaeTCji b 
aKponeTajibHOM nop^AKe b «nojice», a ocTajibHbie tbihhhkh — b 6a3HneTajibHOM nopjiA- 
Ke b «manoHKe». nocTpoeHira 3Toro BapnaHTa moaojih CMemajiH rpaHHABi «manoH- 
KH» BHH3 CO CKOpOCTblO dR3 = 0.5. lIpH 3TOM BBMCHHJIOCB, HTO rpaHHABi «nOHCa» H 
«manoHKH» cjihihkom ObicTpo c6jiH)KaiOTCJi Apyr c ApyroM. Hto6bi ocbo6oahtb npo- 
cTpaHGTBO MepucTeMbi am pocTa «manoHKH», mbi CMemajiH bhh3 TaioKe h rpaHHABi 
«noaca» co CKopocTHMH dR min = 0.25 h dR max = 0.25 (pnc. 1, e). 

BapnaHTBl OKa3ajicji HeyAOB jieTBOpHTejiBHBiM. Xot x hhcjio tbihhhok, 3anojiHJiio- 
iahx CBoOoAHoe npocTpaHCTBO aHApOAOi, cooTBeTCTByeT (JiopMyjie AseTKa Rheum , hx 
pacnojio^KeHHe Ha BHpTyajibHbix A^arpaMMax He HAeajiBHO. Tbihhhkh BHeniHero Kpyra 
jioKaT napaMH HanporaB jihctohkob BHyTpeHHero Kpyra (ho He BHeniHero, KaK aojdkho 
6biTb y Rheum). Mojkho 0)KHAaTB, hto tbihhhkh BHyTpeHHero Kpyra 6yAyr npaBHJib- 
ho HepeAOBaTbCH c pedpaMH rHHeAeji, h TorAa yroji AHBepreHAHH BHyrpeHHero Kpyra 
6yAeT npaBHJibHO nepeAOBaTBCJi c pedpaMH rHHeAea, a yroji AHBepreHAHH opraHOB b co- 
ceAHHX Kpyrax cocTaBHT 60°. fleHCTBHTejiBHO, npn Majibix 3HaneH mx D am tmhhhok 
yroji AHBepreHAHH mokay opraHaMH BHyTpeHHero Kpyra aHApoAea h pedpaMH rHHe- 
Am cTpeMHTCH k 60°. Ho TorAa tbihhhkh BHeniHero Kpyra npH6jiH)KaiOTCfl k MeAHa- 
HaM jihctohkob BHyTpeHHero Kpyra, Hero He aojdkho 6mtb. Ecjih noASnpaTB 3HaneHHH 
napaMerpoB TaK, hto6m napM tmhhhok BHeniHero Kpyra pacnojiarajiHCb KaK mo)kho 
6jiH)Ke k MeAHaHaM jihctohkob BHeniHero Kpyra (KaK b thhhhhom AseTKe Rheum), nojio- 
)KeHHe tmhhhok BHyTpeHHero Kpyra OTKJiOHHeTCR ot HAeajibHoro (ao 15°). TaKHM o6pa- 
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30M, ncmyHHTb npneMJieMoe pacnoji05KeHHe o6ohx KpyroB aHApoAefl b paMKax bbihhc- 
jiHTejibHoro 3KcnepHMeHTa He yAajiocb. 

B BapnaHTe B2, Jiynrne Bcero cooTBeTCTByiomeM ABC-moacjih, tbihhhkh, xax h 
iuioaojihcthkh, pa3MenaiOTCJi TOJibKO b 30He «manoHKH». BHanajie R3 npHHHMaJIH paB- 
HbiM 0.3 h ycTaHaBjiHBajiH cxopocTb nepeMemeHHH rpaHHAM «manoHKH» dR3 = 0.5. 
ripn 3tom nojiO)KeHHe «noaca» HaKJiaAHBajio cymecTBeHHoe orpaHHHeHHe : CBoOoAHoe 
npocTpaHCTBO Me5KAy nmeijeeM h okojioabcthhkom He 3anojimuiocb TbiHHHKaMH noji- 
HOCTbio. J\nsi onraMajibHoro 3anojmeHH5i 3Toro npocTpaHCTBa mm OTOABHrajiH rpaHHAM 
«noHca» bhh3 co cKopocTHMH dR min = dR max = 0.25. 

Mm nojiynHJiH JiHHib oaho npHeMJieMoe pemeHHe am ranHHHoro TpHMepHoro abct- 
xa npn paAHycax 30H HHra6HpoBaHHJi: D = 0.8 am jihctohkob BHyrpeHHero Kpyra h 
D = 0.5 am tbihhhok (pnc. 2, 6). YBejiHHeHHe D tbihhhok ao 0.7 npHBOAHJio k pa3MeT- 
xe AByx TpHMepHbix BHyTpeHHHX KpyroB aHApOAM h yABoeHHio tbihhhok bo BHeniHeM 
xpyre. yMeHbmeHHe 3Toro napaMeTpa ao 0.3 3acTaBJraeT tbihhhkh chjibho otkjiohhtb- 
CH OT THnHHHbIX nOJKttKCHHH. YBeJIHHeHHe 30H HHra6HpyiOmerO BJIHJIHHJI BHyTpeHHHX 
JIHCTOHKOB OKOJIOABeTHHKa AO D = 0.9 H BbIHie BeAeT K TOMy, HTO napbl TBIHHHOK OKa3bI- 
BaiOTCH bo BHyTpeHHeM xpyre, a bhcihhhh xpyr aHApoAea coctoht H3 oahhohhbix tbihh- 
HOK, npOTHBOJIOKaiAHX JIHCTOHKaM BHeiHHerO Kpyra. ripH yMeHbHieHHH D JIHCTOHKOB 
BHyTpeHHero xpyra nponcxoAHT OTKJioHeHHe yrjiOB AHBepreHAHH Me)KAy peOpaMH ra- 
HeAea h jiHCTOHKaMH OKOJiOAseTHHKa (pnc. 2, 6). TaKHM o6pa30M, nojiyneHHoe perne- 
HHe (B2) am THnHHHoro AseTKa ycTOHHHBO npn Tex tkc otkjiohchhhx napaMeTpoB, hto h 
yHHnojiflpHaa aKponeTajibHaa moacjib (A). 

HaH6ojiee yAaHHMM OKa3ajica BapnaHT OnnoJuipHOH pa3MeTKH B3, KorAa tbihhhkh 
BHeniHero Kpyra pa3MenaiOTCJi b «noace», a tbihhhkh BHyTpeHHero Kpyra pa3MenaiOTCJi 
b «manoHKe». Ha pnc. 3 npHBeAeHbi AHarpaMMbi BHpTyajibHbix TpHMepHbix abctkob, ot- 
pa^KaiomHe pacnojio)KeHHe opraHOB b 3aBHCHMOcra ot 3HaneHHH paAHyca 30H hhth6h- 
poBaHHfl D jihctohkob BHyTpeHHero Kpyra (ocb opAHHaT) h tbihhhok (ocb aOcAHcc). Th- 
nHHHbie AseTKH OTMeneHM cepbiM (Jjohom, a nojiyneHHoe mho^kcctbo pemeHHH odBeAe- 
ho cnjioniHOH jiHHHeH. Bhaho, hto ranHHHaH CTpyKTypa peajiH3yeTCH npn ninpoKOM 
BapbHpOBaHHH paAHycoB 30H HHrHdHpoBaHHfl D. jw jihctohkob BHyTpeHHero Kpyra 

OKOJiOAseTHHKa D M05KCT H3MeHHTbCH OT 0.7 AO 1.0, a AM TBIHHHOK - OT 0.3 AO 0.8 

(pnc. 3). npHHHMasi AOHTp npeACTaBjieHHoro MHO)KecTBa pemeHHH 3a ycpeAHeHHMH th- 
nHHHMH AseTOK, mm noJiyHHM HaH6ojiee ycTOHHHBoe pemeHHe npn cjieAyiomHx 3Hane- 

HHHxD: am BHeiHHHX JIHCTOHKOB OKOJiOAseTHHKa - 1.23, AM BHyTpeHHHX JIHCTOH- 

KOB -0.85, AM TBIHHHOK -0.6, AM nJIOAOJIHCTHKOB -0.5. H3 pHC. 3 BHAHO, HTO OT- 

KJiOHeHHH 3HaneHHH napaMeTpoB Ha 30—60 % ot yKa3aHHbix 3HaneHHH He npHBOA^T 
k cymecTBeHHMM H3MeHeHH>iM b pacnojio^KeHHH opraHOB (Yurtseva, Choob, 2005). 
TaKHM o6pa30M, nojiyneHHoe pemeHHe (B3) o6jiaAaeT HanGojibineH ycTOHHHBOCTbio 
(cp. pnc. 2, a, 6 h 3). 

Ilpoan 03 omKJiOHMfoiquxcM munoe i^eemKa. B KanecTBe npoBepaeMbix 
cjieACTBHH H3 nojiyneHHbix MOAejieii Hcnojib30BajiH HapymeHmi CTpyKTypbi AseTKa. 
TeoperaHecKH k hhm Moryr npHBecTH Asa He3aBHCHMbix npoAecca: 1) coKpameHHe hhc- 
Jia opraHOB 3a cneT coKpameHHJi BpeMeHH pa3MeTKH (Hcne3aiOT opraHbi, pa3MenaioiAHe- 
ch b moacjih nocjieAHHMH); 2) KOJie6aHHH Ka^KAoro napaMeTpa 3a npeAejibi AonycraMbix 
3HaneHHH. Mm npeAnojio)KHJiH, hto Majibie otkjiohchhji ot napaMeTpoB ranHHHoro pe- 
ineHHfl BCTpenaiOTCJi name, noaTOMy CTpyKTypbi BHpTyajibHbix abctkob, npHJieraioiAHe 
k 30He THnHHHbix pemeHHH, Jierne o6Hapy)KHTb Ha )khbom MaTepnajie. 

YHHnojmpHaji MOAejib pa3MeTKH AseTKa b ceM. Polygonaceae (A) npeACKa3MBaeT, 
hto Han6ojiee nacTbm ran HapymeHHH — abctkh c HenojiHbiM nmeAeeM, TaK KaK rHHe- 
Aen pa3MenaeTCji b nocjieAHiOK) onepeAb. PacnojiO)KeHHe opraHOB aHOMajibHbix AseT- 
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Phc. 3. ^HarpaMMLi thiihhhe»ix TpHMepHbix ubctkob Rheum h otkjiohchhh, nojiyHeHHbie b MOflejiH 6nno- 
JlflpHOH pa3MCTKH c aKpo6a3HneTajn>HMM nOp^KOM pa3MeTKH TLIHHHOK (E3). 

no och aScuHec — paanyc 3 oh HHrH6HpoBaHHa D tlihhhok, no och op^HHaT — pajmyc 3 oh HHrH6HpoBaHHH D jihctoh- 
kob oKOJionBeTHHKa BHyTpeHHero xpyra. TnnHHHbie nBeTKH OTMeneHbi TeMHO-cepbiM 4 >ohom h oSBejieHbi ciuioiiihoh jih- 
HHen. U,BeTKH c OTKJioHeHHHMH b CTpyicrype, HaH^eHHbie TaKHce b npnpoflHOM MaTepnajie, OTMeneHbi cBeTJio-cepbiM 4>o- 

HOM H o6Be^eHbI nyHKTHpOM. 


kob, B03jHHKaiomHX b pe3yjibTaTe otkjiohchhh napaMeTpoB D, npeAcxa3aHHbix b paMxax 
3 toh MOAejm, noKa3aHO Ha pnc. 2, a . 

BapnaHT 6HnojiHpHOH moacjih pa3MeTKH (B3), b kotopom bhchihhh xpyr aHApo- 
ijefl pa3MenaeTCH b «noace», a BHyTpeHHHH — b «manoHxe», b xanecTBe nacTOH aHO- 
MajiHH npeACKa3MBaeT yTpaTy oahoh/hcckojilkhx tbihhhox BHyTpeHHero Kpyra, no- 
CKOJILKy B BHpTyaJILHOM IJBeTXe HMeHHO 3TH TbIHHHXH pa3MeHaiOTCH nOCJieAHHMH. 
ripn otkjiohchhh 3HaneHHH D TaioKe B03HHKai0T OTKJiOHeHM b nojioxeHHH opra- 
hob, OTMeneHHLie Ha pnc. 3. KpoMe Toro, b BapnaHTe 6miojnipHOH moacjih (B3) bo3mo- 
)KeH eme oahh ran HapymeHHH — H3MeHeHHe nop^AKa pa3MeTKH. Tax, Ha 3aBepmaio- 
meM 3Tane tlihhhkh pa3MenaiOTCfl hjih b «noace», hjih b «manoHxe», b 3aBHCHMOcra ot 
HajiHHHH AOCTynHoro npocTpaHCTBa Ha MepHCTeMe. TorAa BbinaAaTL MoryT tlihhhkh 
BHeniHero xpyra. 

AHajiH3HpyH xoHxypHpyiomHe moacjih (A) h (B3), mli nojiyHHJiH pa3JiHHaiomHecH 
cnexTpu AnarpaMM aHOMajiLHbix abctxob. flanee mli aojdxhbi 6lijih H3yHHTb otxjiohc- 
hh x b cTpyxType abctxob Ha )xhbom MaTepHajie h cpaBHHTb hx c npeAcxa3aHHAMH oGenx 
MOAejieH pa3MeTXH. 
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Flpupodnuu nojiuMopcpu3M t^eemKoe Rheum. Y HCCJieAOBaHHbix o6pa3- 
AOB Rheum nojiHLie TpHMepHbie abctkh, t. e. TmiHHHbie, mm Ha6jnoAajiH c pa3H0H na- 
ctotoh. Tax, y R. tanguticum THnHHHbiMH OKa3ajiHCb 89.8 % H3 245 abctkob. Y oaho- 
ro 3K3eMiuuipa R. rhabarbarum H3 r. fleAOBCKa nojiHbie TpHMepHbie abctkh cocTaBHJiH 
87.5 % H3 200 abctkob, TorAa KaK y Apyroro — tojibko 21 % m 100 abctkob. B coAse- 
thh R. rhabarbarum H3 EoTaHHnecKoro caAa Mry 43.3 % m 90 abctkob 6mjih ramin- 
hbimh, t. e. y Rheum TunnHHbie abctkh AaJieKO He BcerAa npeo6jiaAajiH b npupoAHOM 
MaTepnajie. Bo3mo)kho, aojih thhhhhmx abctkob 3aBHCHT ot HHAHBHAyajibHbix oco6eH- 
HOCTeH pacTeHHfl h/hjih ot noroAHbix ycjiOBHH ce30Ha. HHTepecHO, hto Ha OTAejibHbix 
BeTOHKax coABeraH OTKJiOHeHHH He 6 mjio BOo6me, a Ha Apyrnx mbi Ha6jnoAajiH tojibko 
aHOMajibHbie abctkh. CjieAOBaTejibHO, pa3Hoo6pa3He abctkob 3aBHCHT TaioKe ot nojio- 

5KCHHH HX B COABCTHH. 

npOBepKH TeopeTHHecKH pa3pa6oTaHHbix moacjich HaH6ojiee achhm abctkh, 
yKJiOHHiomHeca ot THnHHHbix. Bmjio BbmBJieHO 6ojiee 60 pa3JiHHHbix BapnaHTOB CTpoe- 
hhh AseTKa. Otmcthm cjieAyioiAHe hbjichhh, npHBOA^mHe k otkjiohchhio cTpyKTypbi 

ABCTKOB OT HOpMbl. 

1. H3MeHeHHe MepHOCTH KpyroB thhcach h/hjih KpyroB jihctohkob OKOJiOAseTHHKa 
(He BcerAa MepHOCTb OKOJiOAseTHHKa h thhcach coBnaAana). 

2. AcHMMeTpna thhcach, KOTopyio mo>kho othccth k HeAOpa3BHTHio OTAejibHbix iljio- 

AOJIHCTHKOB. 

3. CpacTaHHe/paciAenJieHHe oahohmchhbix opraHOB — tbihhhok, jihctohkob oko- 
jiOAseTHHKa (cHHTaTb jih Ha 6 jiK>AaeMMH npoAecc cpacTaHHeM hjih paciAenjieHHeM, 3a- 
bhcht ot HanpaBJieHHH npoHTeHHH Mop(J)OJiorHHecKoro p^Aa). 

4. H3MeHeHHe nojiHOTM abctkob, Bbipaacaiomeecji b h3mchchhh HHCJia tmhhhok. 

5. B KanecTBe peAKOH aHOMajiHH 3aperHCTpHpoBaHM abctkh c cahhmm okojioabcthh- 
KOM H AByMJI THHeAeJIMH (CB 060 AHMMH HJIH CpOCHIHMHCJl), HTO M05KHO paCCMaTpHBaTb 
jih6o KaK (J>acAHaAHK> (jmopajibHOH MepHCTeMM, jih6o KaK cpacTaHHe AByx abctkob. 

y Asyx o6pa3AOB — Rheum rhabarbarum (r. ^caobck, Hctphhckhh p-H Mockob- 
ckoh o 6 ji., c6op 2004 r.) h R. tanguticum (cTaHAHJi 3aKOJinbe, rycb-XpycTajibHMH p-H 
BjiaAHMHpcKOH o 6 ji., c6op 2004 r.) — 6 mjio nccjieAOBaHO pa3HOo6pa3He no MepHOCTH h 
nojiHOTe. y 3K3eMmuipa R. rhabarbarum H3 25 THnoB abctkob c TpHMepHMM okojio- 

ABeTHHKOM 23 HMeJIH TpHMepHMH THHCACH H 2- AHMepHMH. H3 25 THnOB ABCTKOB C 

5 JIHCTOHKaMH OKOJIOABCTHHKa y TpeX 6 mJI TCTpaMepHMH THHeAeH, y 11 -TpHMepHMH 

H y 9 -AHMepHbIH. H3 7 THnOB ABCTKOB C AHMepHbIM OKOJIOABeTHHKOM y AByX 6mji TeT- 

paMepHMH THHeAen, y Tpex — TpHMepHMH, y Asyx — ahmcphbih. 

ripH MOAeJIHpOBaHHH MM He CTaBHJIH 3aAaHy nOAyHHTb BHpTyaJIbHbie ABCTKH C H3MC- 
HeHHOH MepHOCTblO, n03TOMy H3 BCCTO MaCCHBa AaHHMX no aHOMaJIbHMM ABeTKaM Mbi 
Bbi 6 pajiH TpHMepHbie, OTjmnaioiAHecji ot THnHHHbix no nojiHOTe h/hjih no pacnojiO)Ke- 
HHK) opraHOB. 

fljiH KOHTpacTa M05KH0 paccMOTpeTb BapnaGejibHOCTb y 3K3eMnjrapOB R. tanguticum 
(KaK HaH 6 ojiee CTa 6 HJibHMH c npeo 6 jiaAaHHeM THnHHHbix abctkob) h y R. rhabarbarum 
H3 r. fleAOBCKa (HaHMeHee CTa 6 HJibHMH c npeoSjiaAaHHeM aHOMajibHbix abctkob). 

y R. tanguticum HanSo-fiee nacTO BbinaAajia OAHa H3 tbihhhok BHyTpeHHero Kpyra. 
Bmjio HaiiAeHO 10 TaKHx abctkob (4 % ot o6iAero nncjia). y oahoto AseTKa (h3 245) no- 
HBHJiacb AonoJiHHTejibHafl TMHHHKa bo BHyTpeHHeM Kpyre. Otmchch cjiynan, kotab bmc- 
CTO TbIHHHKH BO BHCUIHCM Kpyre B03HHKaJI (J)HJiaMCHT. OcTaJIbHbie aHOMajiHH KacaJIHCb 
H3MeHeHHH MepHOCTH h cpacTaHHfl/paciAenJieHHJi jihctohkob OKOJiOAseTHHKa. HHTepec¬ 
HO OTMCTHTb, HTO HaM BCTpeTHJIHCb 4 aHOMaJIbHbIX ABCTKa C 5 JIHCTOHKaMH OKOJIOABCT- 
HHKa (1.6 %). flojia OTKJiOHeHHH no MepHOCTH AseTKa (6.5 %) 6biJia Toro ace nop^AKa, 
hto h aojiji OTKJiOHeHHH no nojiHOTe (4.9 %). 
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Phc. 4. flHarpaMMW peajibHWX iibctkob Rheum , coBna,naiomHe c BHpTyajibHtiMH CTpyiaypaMH, nojiyHeHHH- 
mh b 6HnojwpHOH MOflejiH c aKpo-6a3HneTajibHbiM nopaflKOM pa3MeTKH aHflpouea (B3). 

B aeHTpe-THIIHHHblH TpHMepHblH UBeTOK H BapHBHTbl C HBJlHHHeM/OTCyTCTBHeM JlHUIHeH TbIHHHKH. Elo nepH(J)epHH- 

BapwaHTbi c OTKHOHfliomHMCfl pacnoJioaceHHeM opraHOB. 


y R. rhabarbarum H 3 r. fleAOBcxa hhcjio tlihhhox y TpHMepHLix abctxob BapLHpo- 
Bano CHJibHee. Ha BLi6opxe H 3 100 abctxob mli HaniJiH 26 cjiynaeB HeAOpa3BHTH$i tlihh- 
hok: b 4 ijBeTKax He xBaTajio tlihhhox BHyTpeHHero xpyra, b 15 ijBeTxax — tlihhhox 
BHeniHero xpyra hb 7 ijBeTxax — tlihhhox xax BHeniHero, Tax h BHyTpeHHero xpyra. 
noHBJieHHe Asyx tlihhhox bmccto oahoh bo BHyTpeHHeM xpyre y TpHMepHLix abctxob 
MLI OTMeTHJIH JIHHIL OAHH pa3 (pHC. 4, B IjeHTpe HaBepxy). I^BeTKH C MepHOCTLIO, OTJIH- 
naiomeHCH ot 3, BCTperajiHCL b 52 % cjiynaeB. Hame BCTpenajiHCL abctxh c 5 JiHCTonxa- 
mh OKOJiOABeTHHKa (6ojiee 25 % ot o6mero HHCJia). flojra otxjiohchhh no nonHOTe cpe- 
AH TpHMepHLix ABeTKOB COCTaBHJia 27 %. 


OScy^cAeHHe pe3yjii>TaTOB 

nOCTpOeHHe BLIHHCJIHTeJILHOH MOACJIH p 33 MeTKH THnHHHOTO TpHMepHOTO IJBeTXa 
AJih ceM. Polygonaceae mli npoBOAHJin neTLipLm cnocoSaMH: 

(A) — Bee opraHLi pa 3 MenaiOTCH b axponeTajiLHOM nop^AKe (yHHnojmpHafl moacjil); 
(Bl) — OKOJiOABeTHHK h Bee tlihhhkh pa 3 MeHaiOTC$i b axponeTajiLHOM nOpHAKe, 
a THHeAen — b 6 a 3 HneTajiLHOM; 

(B2) — OKOJiOABeTHHK pa 3 MeHaeTca b axponeTajiLHOM nop^AKe, a Bee tlihhhxh h ra- 
HeAen — b 6 a 3 HneTajiLHOM; 
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K cm. O. B. Eoudapemo, c. 103 



Ta6jiHua I. Eleutherococcus sessilifloms (/, 2, 7, 8 , 11); Eleutherococcus senticosus (3, 4, 6 , P, 70); Eleuthe- 

rococcus aff. sessilifloms (5). 

Cpe3bi: 1 — 3 — nonepeHHfeiw; 4 — 11 — pa/majibHbiH. 1 — pacnono>KeHHe cocyaoB b 1 -m toahhuom KOJibue; 2, 3 — xapax- 
TepubiH pHcyHOK pacnojio>KeHHfl cocy^OB; 4 — npocTaa nep^opauHOHHaa miacTHHKa; 5 — cnapajibHbie yTOJimeuHn Ha 
CTeHKe cocyaa b 3pejioH apeBecHHe; 6 — 7 — BTopHHHbie cnHpaubHbie yTOJimenHa Ha CTeHKax cocy/iOB nepBHHHOH KCHJie- 
Mbi; 8 — jiecTHHHHbie nopbi h TpeTHHHbie cnHpaubHbie yTOJimeHHB Ha pa^HajibHbix CTeHKax caMbix nepBbix cocyaoB bto- 
pHHHOH KCHJieMbi; 9 — TpeTHHHbie cnHpajibHbie yTOJimeHMfl Ha CTeHKax cocy^OB 3penoH apeBecHHbi; 10 — reTeporeHHbiH 
jiyn; 11 — nopbi Mexcay cocyaaMH h KJieTKaMH Jiyna. YBejiMHeHne: 1 , 2,3 — X 18; 7, 10 — X103; 4 , 5 , 8 , 9 , 11 — X 165; 

















TaSjiHua II. Eleutherococcus sessiliflorus (2, 3, 6, 10 , 72, 73, 14); Eleutherococcus senticosus (7, -7, 5, 7, <3, 
P, 75); Eleutherococcus aff. sessiliflorus (77). 

Cpe3bi: 1 —7/ — pafluajibHbiH; 12 — 15 — TaHreHTajibHbW. 1 —jiecTHHHHbie nopbi Ha paflHajibHbix CTeHKax caMbix nep- 
Bbix cocy^OB BTOpHHHOH KCHJieMbi; 2— 11 — MOKCocyflHCTaa nopoBOCTb; 12 — 15 — 1-, 2-, 3- h 4-pa^Hbie JiyHH. YBejiHHe- 

HHe: /— 15 — X165. 

































(E3) -OKOJIOIJBeTHHK H HaCTb TbIHHHOK pa3MCHaiOTCH b aKponeTajiLHOM nop^AKe, 

a ruHeijeH h nacTb tmhhhok — b 6a3HneTajibHOM. 

Tpn nocjieAHHe moacjih othochtch k OnnojinpHOMy BapnaHTy pa3MeTKH. 

Ytkc Ha cTaAHH MOAeJiHpOBaHira cTano noHBTHO, hto MOAejib (El) HejjaeT yAOB- 
jieTBOpHTejibHoro pemeHHB rjul ranHHHoro TpHMepHoro AseTKa, TorAa KaK b ocTajib- 
hmx BbiHHCJiHTeJibHbix 3KcnepHMeHTax npneMJieMbie pemeHHB 6 bijih nojiyneHbi. TecT 
Ha ycTOHHHBOCTb cTpyKTypbi BHpTyanbHoro ABeTKa k BapbHpOBaHHio napaMeTpoB noKa- 
3aji, hto yHHnoJiBpHaa moacjib (A) h OnnojuipHaji MOAejib c 6a3HneTajibHOH pa3MeTKOH 
Bcex TbIHHHOK H THHCAeB (E2) 06 jiaAai 0 T MaJIOH yCTOHHHBOCTbK) : npH OTKJIOHeHHBX D 
Ha 0.1 — 0.2 eAHHHAbi ot noAoOpaHHbix 3HaneHHH cTpyKTypa AseTica 3aMeTHO HCKa)Ka- 
jiacb. EHnojwpHaB MOAejib c AsyHanpaBJieHHbiM nop^AKOM pa3MeTKH tmhhhok (E3) AaJia 
HaHJiynuiMH pe3yjibTaT, ycTOHHHBbm npn uiHpoKHX npeAeJiax 3HaneHHH D ajm BHyTpeH- 
HHX JIHCTOHKOB OKOJIOABeTHHKa H TbIHHHOK (pHC. 3). 

npOTHOCTHHeCKafl CHJia MOACJieH 

AAeKBaraocTb moacjih pa3MeTKH opraHOB AseTKa npHpoAHOMy ajiropHTMy Tecrapy- 
eTCB npH CpaBHeHHH pemeHHH, 6 jIH 3KHX K THnHHHbIM B MOACJIH, h peajibHoro MHorooO- 
pa3HB aHOMajibHbix abctkob. npHMeM, hto HapymeHHe CTpyKTypbi AseTKa nponcxoAHT 
He TOJIbKO npH BapbHpOBaHHH COOTHOHieHHH napaMeTpOB D, HO H npH H3MeHeHHH Bpe- 
MeHH h/hjih nopBAKa pa3MeTKH. TorAa HanOojiee nacTMM OTKJiOHeHHeM b noJiHOTe abct- 
xa aojhkho OKa3aTbCB HCHe3HOBeHHe opraHOB, pa3MenaioiAHxcH b nocjieAHioio onepeAb. 

yHHnojiBpHaa axponeTajibHaB MOAejib (A) npeAnoJiaraeT, hto caMoe nacToe otkjio- 
HeHHe — HCHe3HOBeHHe hjioaojihcthkob, OnnojiapHaji MOAejib c 6a3HneTajibHOH pa3MeT- 
koh aHApoAeB (E2) — npeACKa3biBaeT HanOoJiee nacTyio peAyKAHio bhcihhhx tmhhhok, 
TorAa Kax moacjik c AsyHanpaBJieHHOH pa3MeTKOH tmhhhok (E3) npeAycMaTpHBaeT npn 
npejKAeBpeMeHHOH ocTaHOBKe pa3MeTKH b «manoHKe» peAyKAHio BHyTpeHHero Kpyra 
TbiHHHOK, a npn coKpameHHH BpeMeHH pa3MeTKH b «noBce» — peAyKAHio BHeniHero 
Kpyra tmhhhok. 

y Rheum He HaSjiiOAaeTCB yMeHbineHHB HHCJia iuioaojihcthkob npn HeH3MeHHOM 
HHCJie h noAO)KeHHH TbiHHHOK. B HenojiHbix TpHMepHbix AseTKax OTMeneHO BbinaAeHHe 
thhhhok KaK BHeuiHero, TaK h BHyTpeHHero Kpyra. Bee 3th (jmKTbi yKa3biBaiOT Ha npo- 
raocTHHecKyio HecocTOBTeJibHOCTb yHHnojiBpHOH moacjih (A) h BapnaHTa (E2) 6nno- 

JIBpHOH MOACJIH. 

flajiee mbi conocTaBHJiH yKJiOHBioiAHecB TpHMepHbie abctkh, 3aperHCTpHpoBaHHbie 
y Rheum , c A^arpaMMaMH BHpTyanbHbix abctkob Bcex MOAeJien. ripn stom oOpamajiH 
BHHMaHHe Ha OTHOCHTejibHoe nojiojKeHHe opraHOB, a pa3JiHHHe b hhcjic tbihhhok cHHTa- 
jih HecyiAecTBeHHbiM (KaK npaBHJio, nojiHOTa aHOMajibHbix abctkob y Rheum hhjkc). 
OKa3ajiocb, hto yKJiOHBiomHecji BapnaHTbi BHpTyanbHoro TpHMepHoro AseTKa, nojiy- 
neHHbie b moacjih aKponeTajibHOH pa3MeTKH (A) h b AByx BapnaHTax OnnojiapHOH mo- 
AeJiH (El h E2), He coBnaAaiOT c peajibHMMH AseTKaMH. 

B BapnaHTe c AsyHanpaBJieHHOH pa3MeTKOH tbihhhok (E3) npn HeSojibuinx otkjio- 
HeHHHx napaMeTpoB D AnarpaMMbi BHpTyanbHbix abctkob (pnc. 3, oOboakb nyHKTH- 
pOM) cooTBeTCTBOBajiH BapnaHTaM, BCTpeneHHbiM b npnpoAe (pnc. 4). B paMKax moac- 
jih E3 npn yBejiHneHHH 3HaneHHH D ajm BHyTpeHHHX jihctohkob OKOJIOABeTHHKa ao 1 . 1 
(pnc. 3) b BHpTyanbHbix AseTKax HapymaeTcn pacnojiojKeHHe tmhhhok, a thhcach CTa- 
HOBHTCfl AHMepHbIM. AACKBaTHOCTb MOACJIH E3 nOATBepJKAaeTCJI He3aBHCHMbIM H3Me- 
HeHHeM MepHOCTH OKOJIOABeTHHKa h THHeAen y Rheum. 

riOABOAH HTOr, OTMCTHM, HTO HaHOoJIblliafl yCTOHHHBOCTb CTpyKTypbi BHpTyaJIbHOTO 
ABeTKa, a TaioKe HaHJiynuiee coBnaAeHHe nporH03a h HaOjnoAaeMbix aHOMajiHH cTpoe- 
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hhh u,BeTKa y Rheum cbohctbchhm moacjih 6HnojmpHOH pa3MeTKH opraHOB AseTka c 
pa3MeTKOH tmhhhok KaK b «nojice», TaK h b «manoHKe» (B3). TaKHM o6pa30M, HanGojiee 
BepoHTeH cJieAyiomHH CACHapHH pa3MeTKH opraHOB TpHMepHoro ijBeTKa y npeACTaBHTe- 
jien ceM. Polygonaceae. 

1 . Pa3MeTKa jihctohkob BHeuiHero Kpyra OKOJiOAseTHHKa b 30He aicponeTajibHOH pa3- 
MeTKH (onpeAejiaeT MepHOCTL OKOJiOAseTHHKa). 

2. Pa3MeTKa jihctohkob b HyTpeHHero Kpyra OKOJiOAseTHHKa b «noace» (onpeAejuieT 
nojiO)KeHHe h HHOTAa MepHOCTb raHeijefl). 

3. Pa3MeTKa ujioaojihcthkob b «manoHKe» (BMecTe c 30HaMH HHraGHpoBaHHJi oko- 
jiOABeTHHKa onpeAeiweT KOH(|)HrypanHio cBo6oAHoro npocTpaHCTBa rjvl aHApou;ea). 

4. ^ByHanpaBJieHHaH pa3MeTKa tmhhhok: bhciuhhh Kpyr pa3MeHaeTca b 30He aKpo- 
neTajiBHOH pa3MeTKH BMecTe c okojioabcthhkom, BHyrpeHHHH — b 30He 6a3HneTajibHOH 
pa3MeTKH BMecTe c raHeijeeM. 

Hmchho npn TaKOM nop^AKe pa3MeTKH bo3mo)kho He3aBHCHMoe H3MeHeHHe MepHO- 
CTH THHeAeH H OKOJIOABeTHHKa, KOppeJIflAHH B HHCJie H nOJIO)KeHHH TMHHHOK BHyTpeH- 
Hero Kpyra/raHeAea, BHeuiHero Kpyra tmhhhok/jihctohkob OKOJiOAseTHHKa, OTMeneH- 
Hbie paHee (lOpAeBa, Hy6, 2005). 

ripoOjieMa yABoeHHH tuhhhok BHeuiHero Kpyra aHApoAea 

y OojibuiHHCTBa ABeTKOB Rheum, KaK y mhothx Polygonaceae , nporaB jihctohkob 
BHeuiHero Kpyra OKOJiOAseTHHKa pacnojiaraeTCH napa tmhhhok, ho HHorAa — OAHa 
(HanpHMep, y Pterostegia). Y Calligonum, HaoOopoT, mbi bhahm nojiHMepH3aAHio aHA- 
poAea 3a cueT yBeJiHueHM HHCJia tmhhhok bo BHeuiHeM Kpyre. riapHoe pacnojio)KeHHe 
tmhhhok bo BHeuiHeM Kpyre y Polygonaceae oGmicidijih pacmenjieHHeM npHMOpAHeB 
(Celakovsky, 1899) hjih hx KOHreHHTanbHMM yABoeHHeM (Payer, 1857; Eichler, 1878; 
Dammer, 1889; Gross, 1913; Jaretzky, 1925). L. G. Bentham (1837) h E. Saunders (1939) 
oObflCHjum napHoe pacnojio)KeHHe tmhhhok BHeuiHero Kpyra npocTpaHCTBeHHMM cabh- 
roM. L.-P. Ronse Decraene h E. Smets (1993a, b, 1996) nojiarajiH, hto TaKOu cABHr npo- 
H30iueJi b pe3yjibTare nepecTpoiiKH AByx bhcuihhx KpyroB aHApOAefl b oahh npu npe- 
BpameHHH hcxoaho cnupajibHoro AseTKa c nojiHMepHMM aHApOAceM b ahkjihhcckhh 
TpHMepHMH ABeTOK. 

B paMKax npeAJio^KeHHOH moacjih pa3MeTKH (B3) mbi motkqm AaTb HOBoe oGmchc- 
HHe napHoro pacnojioaceHira tmhhhok BHeuiHero Kpyra, KOTopoe onpeAejuieTCH koh- 
(JjHrypaAHeu AOCTynHoro npocTpaHCTBa rjix pa3MeTKH opraHOB aHApoAea. ripu pocTe 
MepHCTeMM B MeCTaX KOHTaKTa 30H HHraSHpOBaHHfl AByX KpyroB JIHCTOHKOB OKOJIO- 

ABeTHHKa o6pa3yeTCH 6 «yrjiOB» (cauTbi pa3MeTKH tmhhhok, cm.: lOpAeBa, Hy6, 2005). 

Pa3MepbI CaHTOB pa3MeTKH TMHHHOK 3aBHCJIT OT COOTHOUieHHH 3HaueHHH D JIHCTOHKOB 
BHeuiHero h BHyTpeHHero Kpyra. 

Ecjih AHaMeTpM 30H HHra6HpoBaHHH D tmhhhok BejiHKH, cauTbi pa3MeTKH cnoco6- 
HM BMeCTHTb JIHUIb OAHHOHHMe TbIHHHKH. ECJIH 30HM HHTH6HpOBaHHJI D npHMOpAHeB 
TMHHHOK OTHOCHTeJIbHO MaJIbl, B CaHTaX pa3MeTKH TMHHHOK pa3MeiAaiOTCH napbl opra¬ 
HOB, TaK hto bo BHeuiHeM Kpyre aHApoAefl OKa3biBaeTCH 6 tmhhhok. ripu AaJibHeuiueM 
yMeHbiueHHH D Aim tmhhhok b moacjih Ha6juoAaeTCJi nojiHMepH3aAH5i aHApoAea: b Tpex 
cauTax pa3MeTKH tmhhhok pa3MemaeTca mho5kcctbo opraHOB. TaKHM o6pa30M, pa3pa- 
6oTaHHaa MOAejib pa3MeTKH AseTKa no3BOJifleT npeAJiO)KHTb MexaHH3M H3MeHeHiw hhc- 
Jia tmhhhok, He npHBJieKa$i rnnoTe3y 06 H3MeHeHHH HHCJia KpyroB aHApoAea. OHa 6 jih 3- 
Ka k rnnoTe3aM pacmenJieHHJi h KOHreHHTajibHoro yABoemni npHMOpAHeB tmhhhok. 

Otmcthm, hto b BHpTyajibHMx AseTKax npn nepexoAe ot oahhohhmx tmhhhok 
k napHMM Ha6jiK>AaiOTCfl cabhth tmhhhok, KOTopbie mo)kho HHTepnpeTHpOBaTb KaK 
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«KOMnpeccHio» Asyx coccahhx KpyroB. OAHaxo b noJiynemiOM Mop<j)OJioraHecxoM 
p^Ay BHpTyajiLHLix abctkob opraHM, KOTopbie TeoperanecxH mli aojdxhbi othccth k o a- 
HOMy xpyry, nacTO pacnojiaraiOTCji Ha pa3HMX paccTOJiHHJix ot ijeHTpa h Ha pa3HOH bbi- 
coTe, t. e. (JjopMajibHO k OAHOMy xpyry He othochtch. TaxoBM abctxh, noJiyneHHbie npH 
BapLHpOBaHHH 3HaneHHH D tmhhhox ot 0.9 k 0.5 b pwy 3HaneHHH D = 0.9 ajhi BHyrpeH- 
Hero xpyra oxojioijBeTHHxa (pnc. 3). ripH 3 tom ranoTe3a 06 hcxoaho cnHpajibHOM pac- 
noJioxeHHH opraHOB y Polygonaceae (Ronse Decraene, Smets, 1993a, b, 1996) He noA- 
TBepacAaeTca MOAejibio. 

Hama HHTepnpeTaijmi BXJiiOHaeT b ce6a xax ajieMeHTM ranoTe3bi pacmemieHHJi/xoH- 
reHHTajibHoro yAsoeHHJi, Tax h ranoTe3bi nojmijHXJiHHecxoro npoHCXO)XAeHHH napHbix 
tmhhhox BHemHero xpyra. B paMxax nocTpoeHHOH MaTeMaraHecxoii moacjih HeJib3a 
paccMaTpHBaTb 3 th ranoTe3bi xax anbTepHaTHBHbie — ohh AonojimnoT Apyr Apyra. 
Mo)xho cxa3aTb, hto b moacjih oaho h to )xe H3MeHeHHe cTpyxTypbi ijBeTxa MoaceT ao- 
craraTbCH pa3HMMH nyTHMH. L.-P. Ronse Decraene h E. Smets (1993a) npeAJiaraiOT 
pa3AejniTb cjiynan pacmenjieHHfl, xoTopbie BeAyr x 3aMeHe oahoto npHMOpAHa Asym 
(dedoublement), h cjiynan npocTpaHCTBeHHoro cABHra, npHBOA^mero x napHOMy pa3Me- 
meHHio tmhhhox bo BHeiHHeM xpyre (spatial shifts). B Hameh moacjih ijBeTxa Polygona¬ 
ceae He yAajiocb pe3xo npoTHBonocTaBHTb 3 th abjichihi: nepexoA ot oahhohhmx tmhh- 
hox BHemHero xpyra x napHMM BcerAa conpoBOHCAajica CABHraMH opraHOB. 

rHnoTe3y o pacmenjieHHH opraHOB mbi He MO)xeM TecrapoBaTb, Tax xax OHa bbixo- 
Aht 3a paMXH nocTyjiaTOB, npHHHTbix b ajiropHTMe nporpaMMM «Phyllotaxis». 

Mohoahxjihh h o6mohoahxjihh 
xax pe3yjibTaT H3MeHeHHH napaMeTpoB b moacjih 

nojio^xeHHe h hhcjio tmhhhox BHyipeHHero xpyra aHApoijefl onpeAejweTca Hajimm- 
eM CBo6oAHoro MecTa Ha rpaHHije «manoHXH» h «noaca» (30H 6a3HneTajibHOH h axpone- 
TajibHOH pa3MeTXH). Tmhhhxh BHyTpeHHero xpyra pa3MenaiOTCJi b «manoHxe», 3aHHMaji 
CBo6oAHbie MecTa nporaB rpaHeh rHHeijeji, noaTOMy hx hhcjio paBHO HHCJiy rpaHefi — 2 
hjih 3. 

Run H3MeHeHM nojiHOTM mm b3hjih MOAeJib TpHMepHoro ABeTxa Rheum (E3), yMem>- 
mHJIH AHaMeTp 30H HHra 6 HpOBaHHH TbIHHHOX D H yBeJIHHHJIH CXOpOCTb pOCTa (J)JIOpaJIb- 
hoh MepHCTeMM, rpaHHn, «noaca» h «manoHXH». Oxa3anocb, hto npn 3tom b BHpTyajib- 
HMX ABeTXaX M05XH0 pa3MeCTHTb MHOrO TbIHHHOX, HTO COOTBeTCTByeT nOJIHMepHH aHA- 
poijeji y Calligonum. 

HanporaB, npn 6 oJibmoM AnaMeTpe 30H HHra 6 HpoBaHHJi D tmhhhox, mcajichhom 
pocTe (J)jiopajibHOH MepHCTeMM h HeAOCTaTxe/coxpameHHH cBo 6 oAHoro npocTpaHCT- 
Ba jinn aHApoijefl tmhhhxh pa3MenaiOTCJi b MeHbmeM HHCJie. npn cooTBeTCTByiomHX 
H3MeHeHHHx napaMeTpoB mm nojiynHJiH abctxh c 6 TMHHHxaMH b Asyx xpyrax: 3 npo- 
thb BHemHHX jihctohxob oxojioijBeTHHxa h 3 npOTHB rpaHeii rHHeijeji (xax y Pteroste - 
gia). 

EcJIH 30HbI HHra 6 HpOBaHHH D RJ1X TbIHHHOX CJIHmXOM BeJIHXH h/hJIH MecTa AJIfl HX 
nocaAKH He XBaTaeT, tmhhhxh npOTHB jihctohxob oxojioijBeTHHxa BHemHero xpyra hjih 
npOTHB rpaHeii rHHeijeji b moacjih BOBce He pa3MenaiOTCH. npeAeJibHbix cjiyqaeB 
yMeHbmeHHJi nojiHOTM nyTeM BbinaAeHHfl tbihhhox BHemHero hjih BHyTpeHHero xpyra 
BBeAeHM nOHHTHa MOHOAHXJIHH H 06 m 0 H 0 I|HXJIHH. EcJIH B ABeTXe HMeiOTCH TOJIbXO TM- 
hhhxh, npoTHBOJioxamHe jiHCTOHxaM oxojioijBeTHHxa BHemHero xpyra, 3to HBJieHHe 
mohouhxjihh (Nemacaulis). Ecjih )xe hmciotch tojibxo tbihhhxh, npoTHBOJioxa- 
mne JiHCTOHxaM oxojioijBeTHHxa BHyipeHHero xpyra, 3to HBjieHHe o6mohoijhxjihh 
(Leptogonum) (Ronse Decraene, Smets, 1993b). 
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H3MeHeHHe Mep ho cth UBeTKa 


Ecjih BepHO npeACTaBJieHHe o tom, hto pacnojiojKeHHe (Jjhjijiomob Ha och 3aBHCHT ot 
o6i>eMa anHKajibHOH MepHCTeMLi (EepHbe h AP-, 1985), to MepHOCTL AseTica AOJDKHa 3a- 
BHceTL ot OTHOCHTeJiLHLix pa3MepoB (jmopajibHOH MepHCTeMLi h npHMOpAHeB 6yAyiAHx 
JIHCTOHKOB OKOJIOABeTHHKa B MOMeHT HX pB3MeTKH (lOpACBa, Hy6, 2005). C yBeJIHHe- 
HHeM aOcojuoiHoro AHaMeTpa (JmopanbHOH MepHCTeMLi h/hjih npH yMeHbmeHHH a6co- 
JHOTHLIX pa3MepOB npHMOpAHeB 6yAyiAHX JIHCTOHKOB OKOJIOABeTHHKa MepHOCTL AOJDK- 
Ha B03pacTaTL, c yMeHbineHHeM pa3MepoB MepHCTeMLi h/hjih c yBeJiHHeHHeM pa3Me- 
poB npHMOpAHeB opraHOB — naAaTL. C noMombio nporpaMMbi «Phyllotaxis» mli mojkcm 
npOBepHTL 3Ty rnnoTe3y b npHMeHeHHH k AseTxaM Rheum h nocTpOHTL pHA BHpTyajib- 
hlix nepexoAHbix (J>opM ot oahoh MepHOcra k Apyron. 

B3jib 3a ocHOBy nocTpoeHHyio moacjil (E3) thhhhhoto nojiHoro TpHMepHoro abct- 
xa, mli OAHOBpeMeHHO H3MeHajiH pa3Mepbi MepHCTeMLi R h noJioaceHHe 30H axpone- 
TajiLHOH h 6a3HneTajibHOH pa3MeTKH opraHOB — «noaca» h «manoHKH» (HanoMHHM, 
hto ajm THnHHHoro AseTxa 6 lijih npHHaTLi R = 1, R min = 0.7 h R max = 0.9). riapaMeT- 
pbi 30H KHTnOnpoBaHHa D rjvi pa3Hbix opraHOB He MerajiH. no npeABapHTejiLHLiM pe- 
3yjiLTaTaM, CMemeHHe «noaca» k anexcy npn R^ = 0.5 h R max = 0.7 h yMeHLineHHe 
paAHyca R (JmOpajILHOH MepHCTeMLi AO 0.9 H 0.8 npHBOAHJIH K B03HHKHOBeHHIO BHpTy- 
ajibHLix AseTKOB c MepHOCTLio n = 2.5 h n = 2 cooTBeTCTBeHHO. npH yBejiHneHHH pa¬ 
AHyca MepHCTeMLi R ao 1.2 npn R min = 0.88, R max = 1.08 moacjil AaBana thhhhhlih TeT- 
paMepHLiH AseTOK. fleHCTBHTeJibHO, y Rheum nacTbi yKJiOHeHHJi, CBJoaHHbie c H3MeHe- 
HHeM MepHOCTH Kax b cTopoHy yBeJiHHeHM ao n = 4, Tax h b cTopoHy yMeHbineHHa 
AO n = 2.5 h n = 2, npnneM MepHOCTL OKOJiOAseTHHKa h rHHeAefl y Rheum MO^ceT H3- 
MemiTbcJi He3aBHCHMO. 3th HBJieHH a Tpe6yiOT AaJiLHeHHiero 6ojiee AOTanbHoro nccjie- 
AOBaHHJI. 


EjiaroAapHOCTH 

Abtopli BLipajxaiOT npH3HaTejibHOCTb pa3pa6oTHHKaM 3a npeAOCTaBJieHHe npo- 
rpaMMLi MareMaTHHecKoro MOAeJinpoBaHira <<Phyllotaxis»: J\. B. AjiexceeBy, T. A. E>ko- 
boh, B. H. Ko3JiOBy, B. E. KyApasAeBy, M, B. HocoBy, A. A. neHHHy, K. T. CxpjiOHHy, 
B. B. Hy6y, C. B. IlIecTaKOBy, O. A. lllyjibre. EjiaroAapHM M. C. JleBHHy h J\. C. Cjio- 
cHHOBy 3a TexHHHecKyio noMOiAL, OKa3aHHyio npn BLinojiHeHHH paOoTbi. 

CIIHCOK JIHTEPATYPLI 

AneKceeeff. B., Eotcoea T. A., Ko3Jioe B. H. h £p. 3aKOHOMepHOCTH pa3MeTKH opraHOB UBeTKa Arabidop- 
sis thaliana. MaTeMaraHecKoe MojienHpoBaHHe // Apkji. AH. 2005. T. 401. JNfe 4. C. 570—573. 

Eephbe)K.; Kune CaKc P. 0H3HOJiorH5i ijBeTeHHJi. T. 2. ITepexofl k penpo/jyKTHBHOMy pa3BH- 

thk). M., 1985.316 c. 

CumnuKoe A. 77. Hsmchhhboctb penpoflyKTHBHbix CTpyicryp b po^e Polygonum L. h y flpyrnx npe^cTa- 
BHTeneH ceMencTBa Polygonaceae Juss.: Rue .... KaHji. 6 hoji. HayK. Ka3aHb, 1991. 179 c. 

Hy6 B. B., PleHuH A. A. CTpyicrypa iiBeTKa Arabidopsis thaliana (L.) Heynh.: pa3MeTKa nojiOEteHHfl op¬ 
raHOB // OHToreHe3. 2004. T. 35. 4. C. 280—284. 

lOpifeea O. B., Hy6 B. B. CrpyKTypHbie ranu ubctkob Polygonaceae h nyra hx npeo6pa30BaHH5i: ,naH- 
Hbie k nocTpoeHHio MO^ejiH pa3BHTH« UBeTKa // Ekmi. MOHIT. Otji. 6hoji. 2005. T. 110. 6. C. 40—52. 

Bentham G. On the Eriogoneae , a tribe of the order Polygonaceae II Trans. Linn. Soc. London. 1837. 
Vol. 17. P. 401—420. 

Celakovsky L. J. Ueber achtzahlige Cyklen pentamer veranlagter Bliithen // Jahrb. Wiss. Bot. Leipzig, 
1899. Bd 33. S. 368—416. 

Dammer U. Zur Morpholo'gie der Eriogonum // Ber. Deutsch. Bot. Ges. 1889. Bd 7. S. 383 — 387. 


132 



Eichler A. W. Bliitendiagramme. Leipzig, 1878. T. 2. 575 S. 

Erbar C., Leins P. Different patterns of floral development in whorled flowers, exemplified by Apiaceae 
and Brassicaceae ff Int. J. Plant Sci. 1997. Vol. 158. Suppl. 6. P. 49—64. 

Gross H. Beitrage zur Kenntnis der Polygonaceen // Bot. Jahrb. Syst. 1913. Bd 49. Hf. 2. S. 243—348. 
Haraldson K. Anatomy and taxonomy in Polygonaceae subfam. Polygonaceae Meisn. emend. Jaretz- 
ky R. // Acta Univ. Upsalensis. Symbolae botanicae Upsalensis. 1978. T. 22. N 2. P. 1—95. 

Hofmeister W. Allgemeine Morphologie des Gewache// Handbuch der Physiologischen Botanik. 1868. 
Bdl.S. 405—664. 

Holder N. Positional information and pattern formation in plant morphogenesis and a mechanism for 
the involvement of plant hormones // J. Theor. Biol. 1979. Vol. 77. P. 195—212. 

JaretzkyR. Beitrage zur Systematik der Polygonaceen unter Beriicksichtigung des Oxymethylanthra- 
chinon — Vorkommens // Feddes Repert. 1925. Vol. 22. P. 49—83. 

Payer J. B. Traite d’organogenie compare de la fleur. Paris, 1857. 748 p. 

Ronse Decraene L.-P. The flower of Koenigia islandica L. // Watsonia. 1989. Vol. 17. P. 419—423. 
Ronse Decraene L.-P., Smets E. F. Dedoublement revised: towards a renewed interpretation of the and- 
roceium of the Magnoliophytina II Bot. J. Linn. Soc. 1993a. Vol. 113. N 1. P. 103—124. 

Ronse Decraene L.-P., Smets E. F. The distribution and systematic relevance of the androecial character 
polymery// Bot. Joum. Linn. Soc. 1993b. Vol. 113. N4. P. 285—350. 

Ronse Decraene L.-P., Smets E. F. Merosity in flowers: origin, definition and taxonomic significance // 
Plant Syst. and Evol. 1994. Vol. 191. P. 83—104. 

Ronse Decraene L.-P., Smets E. F. The morphological variation and systematic value of stamen pairs 
in the Magnoliatae II Feddes Repert. 1996. Vol. 107. N 1—2. P. 1—17. 

Ronse Decraene L.-P., Soltis P. S., Soltis D. E. Evolution of floral structures in basal angiosperms // Int. 
J. Plant Sci. 2003. Vol. 164. P. S329—S363. 

Saunders E. R. Floral morphology. Vol. 2. Cambridge, 1939. 609 p. 

SchouteJ.C. Beitrage zur Blattstellunglehre Theorie// Rev. Trav. Bot. Neerl. 1913. Vol. 10. 
P. 153—339. 

Singh V., Sattler R. Flower development of Butomus umbellatus II Can. J. Bot. 1974. Vol. 54. 
P. 223—230. 

Smyth D. R., Bowman J. L., Meyerowitz E. M. Early flower development in Arabidopsis II Plant Cell. 
1990. Vol. 2. P. 755—767. 

Snow M., Snow R. Minimum areas and leaf determination// Proc. Roy. Soc. London, 1952. Vol. 144B. 
P. 222—229. 

Takhtajan A. L. Diversity and classification of flowering plants. New York, 1997. 663 p. 

WardlawC. W. The floral meristem as a reaction system// Proc. Roy. Soc. Edinb. 1957. Vol. 66. 
P. 394—408. 

Yurtseva O. V., Choob V. V. Flower structure and its morphological transformation in Polygonaceae If 
Abstr. XVII Int. Bot. Congr. Vienna, Austria. 17—23 July 2005. P. 324. 


SUMMARY 

The program «Phyllotaxis» was used for calculative experiment to build a model of typical trimeric 
flower in Rheum {Polygonaceae). This algorithm exploits the principles of available space, of mutual 
primordium inhibition and of space economy. A meristem is approximated by a hemisphere 2R in dia¬ 
meter, organ primordia are represented as spheres with a radius dO, each primordium is surrounded 
by inhibitory zone with a radius D. The floral meristem is divided into zones competent to organ pla¬ 
cement, delimited by radii Rmin, Rmax and R3. In calculative experiment two competing hypotheses 
of flower spatial pattern formation were tested: (A) acropetal model — all the flower organs appear se¬ 
quentially toward the meristem apex, and (B) bipolar model — tepals are placed first, followed by car¬ 
pels and stamens at last. Bipolar model was subdivided into variants: (Bl) all the stamens are placed 
in the zone of acropetal patterning together with tepals; (B2) all the stamens are placed in the zone of 
basipetal patterning together with gynoecium; (B3) the outer whorl of androecium is placed in the acro¬ 
petal zone, whereas the inner stamen whorl is placed in the basipetal zone. We have successfully crea¬ 
ted the virtual flowers, typical of Rheum , based on A, B2 and B3, but failed, if Bl postulation was 
accepted. Evaluating the stability of the models we modified the diameter of inhibitory zones (parame¬ 
ter D) for the inner tepals and for the stamens. In B3 model typical trimeric flower demonstrates maxi¬ 
mal stability, but A and B2 models were sensitive to minor fluctuations of D. Then we assumed, that 
the abnormalities in flower structure could be simulated in silica as deviations from the parameters 
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of typical flower or as a reduction in time of patterning. We created the spectra of virtual abnormal flo¬ 
wers and compared them with the observed spectrum of flower variability in Rheum. The natural poly¬ 
morphism of Rheum flower was satisfactory approximated by bipolar model B3, i. e. B3 model provi¬ 
des the best prognosis. We propose the following scenario of flower patterning: 1) outer whorl of tepals 
is placed in acropetal patterning zone, determining the flower merosity; 2) inner whorl is placed, crea¬ 
ting the datum vertices for gynoecium; 3) carpels are placed in basipetal patterning zone, delimiting (to¬ 
gether with tepals) the available space for androecium; 4) the inner whorl of stamens is placed to basi¬ 
petal patterning zone, and the outer whorl is created in acropetal patterning zone. This scenario fore¬ 
goes the development of floral organ primordia. Exploiting the proposed model we were able to build 
the Polygonaceous flowers of various merosity (dimeric, tetrameric and 5-tepaled). The mechanisms 
leading to paired stamens in outer whorl of androecium and polyandry in Polygonaceae are discussed. 
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npHBe,neH KOHcneicr bhaob pOAa Euphorbia L., pacnpocTpaHeHHbix b CeBepHOH A3HH, BKjnonaiomHH 
61 bha, KOTopwe obbe.nHHeHbi b 21 pa a, 11 noAceiojHH, 8 cckijhh, 2 noApoAa. YTOHHeHa HOMemoiaTypa tbk- 
cohob, THnH^HKauHH Ha3BaHHH, BbiBepeHH ciihckh chhohhmob. H3MeHeH o6beM BHAa E. humifusa Willd.: 
b CeBepHOH A3hh ero 3aMemaeT E. pseudochamaesyce C. A. Mey. YcTaHOBJieHO HOBoe npHopHTeTHoe Ha- 
3BaHHe E. taquetii Leveille et Vaniot (1908) bmccto E. savaryi Kiss. (1921). BnepBbie aji* CeBepHOH A3hh 
npHBOAaTca E. rossica P. Smim. h E. leoncroizatii (Hurusawa) Oudejans, a TaioKe 3a6biTHH bha E. distincta 
Stschegleew H3 BocTOHHoro Ka3axcTaHa, HeAaBHO onncaHHbiH H3 Boctohhoh EBponw E. korshinskyi Geltm. 
h hobhh bha E. kalbaensis Baikov et I. Khan H3 Ka3axcTaHa. BwnonHeHa jieKTOTHnH(])HKanHfl H33BaHHH 
7 bhaob: E. pseudochamaesyce C. A. Mey., E. maculata L., E. fischeriana Steud., E. blepharophylla Ledeb., 
E. mandshurica Maxim., E. lunulata Bunge, E. andrachnoides Schrenk. H3MeHeHO aBTopcTBO Ha3BaHHH 
Tpex bhaob: E. blepharophylla Ledeb., E. latifolia Ledeb., E. subcordata Ledeb. IIpHBeAeHM CBeAeHHa no 
KJiaccHHecKOMy MecTOHaxo)KAeHHio, pacnpocTpaHeHHio b aAMHHHCTpaTHBHbix panoHax CeBepHOH A3hh h 
3a ee npeAenaMH. YTOHHeHH rpaHHitw noAceKUHH h panoB; p jia Leptocaula Geltm. npHHjrr b y3KOM cMbicne; 
onncaHH HOBbie pflAH Latifoliae h Subcordatae h HOBaa pa3HOBHAHOCTb E. tshuensis var. tuvinica. 

KniOHeBbie cnoBa: cncTeMaTHKa, TaKcoHOMHn, HOMeHKJiaTypa, ran, pacnpocTpaHeHHe, CeBepHaa 
A 3 HH, Euphorbia. 

H3Jio)KeHHLiH HH)Ke KOHcneKT MOJionaeB (Euphorbia L.) CeBepHOH A3 hh npeA- 
CTaBjmeT co6oh pe3yjibTar TaKcoHOMHnecKOH o6pa6oTKH 3 toh rpynnbi bhaob. Han6o- 
jiee Bamibie Bonpocti, KacaiomnecH Ha3BaHHH h hx aBTopcTBa, o6cy)KAaiOTCfl b npHMe- 
naHHflx. jih Ka^KAoro BHAa yica3aHi>i KJiaccHnecKoe MecTOHaxo)KAeHHe, ranoBbie o6pa3- 
Abi (cpeAH hhx — Bbi6paHHbie aBTOpOM neKTOTHiibi), cBeAeHM no pacnpocTpaHeHHio 
b CeBepHOH A3 hh (no aAMHHHCTpaTHBHbiM panoHaM) h 3 a ee npeAeJiaMH. CeBepHaa 
A3 hh npHHHTa b (J)H3HKO-reorpa(J)HHecKHx rpammax (ConaBa, THMO(J)eeB, 1968), k Hen 
OTHeceHbi: Ch6hpb, pocchhckhh flanbHHH Boctok, ceBepHaa h BocTOHHaji nacTb Ka- 
3axcTaHa, ceBepHbie paHOHbi Mohpojihh, norpaHHHHbie c hhmh TeppHTOpHH KHTaa 
(CHHbn,3HH-yHrypcKHH aBT. p-H). riepecMOTpeHbi rpaHHAbi HaABHAOBbix rpynn, onnca- 
hm Asa HOBbix pwa: Latifoliae h Subcordatae (ceiojHfl Esula, noAceKijHfl Esulae ). 

Genus Euphorbia L., 1753, Sp. PL: 450; id., 1754, Gen. pi., ed. 5 : 208. 
Lectotypus (Millspaugh, 1909; Hitchcock, Green, 1930): E. antiquorumL. 

Subgen. 1. Chamaesyce Pers., 1806, Syn. PI. 2, 1 : 15; EaincoB, 1994, Eiojiji. Mock. 
o6-Ba HcnbiT. npnp., ota. 6hoji. 99,6 : 127; TejibTM., 1996, bo Oji. Boct. EBp. 9 : 285. — 
Euphorbia subgen. Chamaesyce Raf., 1817, Amer. Mont. Mag. 2, 2 : 119, nom. superfl. 
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(typus: E. supina Raf. =E. maculata L.); Wheeler, 1943, Amer. Midi. Nat. 30 : 488; Ky 3 - 
MaHOB, 1963, H3b. Bot. hhct. BtJir. AxaA- HayK, 12 : 112; ripox., 1964, Hobocth chct. 
blicui. pacT. [1] : 236. — Chamaesyce S. F. Gray, 1821, Nat. Arr. Brit. PL 2 : 260; ripox., 
1933, Chct. 063 . mojioh. Cp. A 3 .: 14. — Euphorbia sect. Chamaesyce Reichenb., 1832, 
FI. Germ. Exc.: 755. — Xamesike Raf., 1838, FI. Tell. 4 : 115. — E. subgen. Chamaesyce 
(S. F. Gray) House, 1924, Bull. New York State Mus. 254 : 5, nom superfl.; npox., 1949, 
bo On. CCCP, 14 : 482. 

T y p u s: E. chamaesyce L. 

Sect. 1 . Anisophyllum (Haw.) Roep., 1828,1. c.: 412; Boiss., 1862,1. c.: 11, s. str. — 
Anisophyllum Haw., 1812, Syn. PI. Succ.: 159; id., 1819, Syn. pi. succ.: 175; Klotzsch, 
1860, Abh. Phys. Kl. Akad. Wis. Berl.: 247. — Euphorbia sect. Anisophyllum (Haw.) 
Roep., 1828, in Duby, Bot. Gall. 1 : 412; Turcz., 1856, FI. Baic.-Dahur. 2, 2 : 83; Boiss., 
1862, in DC., Prodr. 15,2 : ll;Pax, 1890—1891,inEngleru. Prantl,Nat. Pflanzenfam. 3, 
5 : 104. — E. sect. Anisophyllum (Haw.) Dumort., 1827, FI. Belg.: 87, nom. nud. 

Lectotypus (Wheeler, 1941 : 111): E.peplisL. 

1. E. pseudochamaesyce C. A. Mey., 1843 (1842), Index Sem. Hort. Petrop. 9 : 73; 
Ledeb., 1850, FI. Ross. 3 : 557; Turcz., 1856,1. c.: 83; JIhtb., 1922, b CmicKepacT. Tep6. 
pyccK. (J)ji. 8 : 95; KpbiJiOB, 1935, On. 3an. Ch6. 8 : 1863. — E. chamaesyce vax.pilosa 
C. A. Mey., 1833, FI. Alt. 4 : 196. — Chamaesyce pseudochamaesyce (C. A. Mey.) Kom. 
et Alissova, 1925, Man. OnpeA. pacT. flanbH. xp.: 286; Kom. h AnncoBa, 1932, OnpeA. 
pacT. flanbH. xp. 2 : 706. — Chamaesyce humifusa (Willd.) Prokh., 1927, H3 b. AH CCCP, 
20 : 195. — C. humifusa vax.pilosa (C. A. Mey.) Hara, 1935, Joum. Jap. Bot. 11 : 510. — 
C. humifusa var. pseudochamaesyce (C. A. Mey.) Hurusawa, 1954, Joum. Fac. Sci. Univ. 
Tokyo, sect. 3, 6, 6 : 291. — E. thymifolia auct. non L.: Thunb., 1784, FI. Jap.: 196. — 
E. humifusa auct. non Willd.: Boiss., 1862, 1. c.: 30; Kom., 1904, On. Mam>H. 2 : 685; 
KpbinoB, 1909, On. Ajit. h Tomcx. ry6. 5 : 1186; BafixoB, 1994, bo On. Ch6. 10 : 57. 

OnncaH H3 Ch6hph h Kman («in Sibiria meridionali atque in Mongolia chinensi»). 
Lectotypus (Baikov, hoc loco): In rupestribus inter Buchtarminsk et Woronen- 
skoi. leg. Karelin et Kiriloff a. 1840 (LE!). 

PoccHn: OMcxan o6n., AnTaficxHH xpaft, Pecny6nHxa AnTaii, KpacHonpcxHH xpah, 
Xaxacnn, TyBa, Hpxyrcxan o6n., Bypnran, HHTHHCxan o6n., yran (k»x. nacTb), Xa6a- 
PObcxhh xpah, AMypcxan o6n., npHMopcxHH xpaiL Ka3axcTaH: BocTOHHO-Ka3axcTaH- 
cxan o6n. MoHronnn. — CpeAHnn A3 ha. 

2. E. maculata L., 1753, Sp. PL: 455; Boiss., 1862,1. c.: 46; npox., 1949, aht. coh.: 
494; oh nee, 1964, aht. coh.: 237; Bopo6., 1966, aht. coh.: 256; A. R. Smith a. Tutin, 
1968, in FI. Europ. 2 : 216; Boporn., 1982, Onp. pacT. cob. flanbH. Boct.: 387; Be3Aene- 
Ba, 1991, b CocyA- pacT. cob. flanbH. Boct. 5 : 180; TenbTM., 1996, aht. coh.: 286. — 27- 
thymalus maculatus Moench, Meth.: 666. — Anisophyllum maculatum (L.) Haw., 1812, 
1. c.: 162; id., 1819,1. c.: 179.— Xamesike maculata (L.)Raf., 1840, AutikonBot.: 97.— 
Chamaesyce maculata (L.) Small, 1903, FI. Southeast. U. S.: 703. 

OnncaH H3 CeB. AMepHXH («in America septentrionali»). Lectotypus (Baikov, 
hoc loco): Herb. Linn. No. 630.11 (LINN, photo LE!). 

Poccha: npHMopcxHH xpaii (3aHOCH.: Bopo6beB, 1966; BopoumnoB, 1982; Ee3Aene- 
Ba, 1991). — 3an. h Boct. EBpona (3aHOCHoe), KaBxa3 (3aHOCHoe), CpeAH3eMHOMopbe 
(3aHOCHoe), Manan A3Hn (3aHOCHoe), CeB. AMepnxa. 

Subgen. 2. Esula Pers., 1806, Syn. PL 2 : 14; Wheeler, 1943,1. c.: 488; npox., 1964, 
Aht. con.: 228; EafixoB, 1994, aht. coh.: 122; TenbTM., 1996, aht. coh.: 270. — Tithyma- 
lus Toum. ex Scop., 1772, FI. Cam., ed. 2, 1 : 332; npox., 1933, aht. coh.: 33. — Eu¬ 
phorbia sect. Tithymalus Toum. ex Roep., 1828,1. c.: 412. — Tithymalus subgen. Para- 
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lias Raf., 1838,1. c.: 115. —Euphorbia sect. Tithymalus (Scop.) Boiss., 1862,1. c.: 10, 
99, nom. superfl. — E. subgen. Paralias (Raf.) Prokh., 1949, aht. coh.: 308, oh )xe, 1964, 
ijht. coh.: 228. 

Typus: E. esula L. 

noApoA Esula cooTBeTCTByeT poAy Tithymalus Scop., k KOTopoMy cneAyeT othochtl 
MH oroHHCJieHHbie ero bhabi b cjiynae pa 3 AejieHHa Euphorbia s. 1. Ha hcckojilko 6 ojiee 
MejiKHX h ecTecTBeHHbix poaob. CeKAHio Tithymalus Toum. ex Roep. HejiL3H 0 AH 03 Han- 
ho npHpaBHHBaTL noApoAy Esula , Kaic 3 to CAenaji Si. H. ripoxaHOB (1964), nocKOJibKy 
AaHHaa ceKijHfl onncaHa no He6ojibHioMy HHCJiy bhaob bo (jmope OpaHijHH. EIoa- 
poA Esula Hejib3H cHHTaTb 3KBHBajieHTHMM noApoAy Paralias (Raf.) Prokh., nocKOJib- 
xy b 3 tot noApoA Rafinesque noMecTHJi tojilko bhabi c rjiaAKHMH Kopo6oHKaMH ( Tpa¬ 
ralias , T. gerardii , T. dendroides, T. linearis , T. rosea , T. helioscopia , T paniculata 
h apO- yKa 3 aHHe Ha pacnmpeHHoe noHHMaHHe ElpoxaHOBbiM noApoAa Paralias He hc- 
npaBjifleT cHTyaijHio, nocKOJibKy k noApoAy Esula , cornacHO AHarH 03 aM Pa(J)HHecKa, 
AOjdkhm 6litl OTHeceHLi h Apyrne noApoABi Tithymalus : Tulocarpa, Tuloisia , Xarakias, 
Pithiusa. B otoh cbh3h 6 yAeT npaBHJiLHLiM CHHOHHMH3HpOBaTL c noApoAOM Esula Beet 
poA Tithymalus , a He OTAeJibHyio ero nacTb. 

Sect. 2. Peplus Lazaro, 1896, Compend. FI. Esp. 2 : 282; flpox., 1964, aht. coh.: 235; 
rejiBTM., 1996, aht. coh.: 278; oh tkc, 2000, Hobocth chct. blichi. pacT. 32 : 100. — Ti¬ 
thymalus Scop. sect. Cymatospermum Prokh., 1933, aht. coh.: 151 (typus: E.falca- 
ta L.). — Euphorbia subgen. Paralias (Raf.) Prokh. sect. Cymatospermum (Prokh.) 
Prokh., 1949, aht. coh.: 743; A. R. Smith a. Tutin, 1968,1. c.: 221; Molero et al., 1996, 
Anal. Jard. Bot. Madrid, 54, 1 : 208. 

Typus: E. peplus L. 

CeKiAM Cymarospermum poAa Tithymalus , H3HaHanbHO onHcaHHaa b cocTaBe 
eAHHCTBeHHoro BHAa T. falcatus (L.) Garcke, nocne npHmmni flpoxaHOBLiM poAa Eu¬ 
phorbia b HiHpoKOM cMbicjie 6biJia BKJiiOHeHa b cocTaB noApoAa Paralias (ripoxaHOB, 
1949). ripn 3tom ee o6i»eM 6 liji 3HaHHTejibHO pacumpeH 3a cneT bhaob H3 noAceKn;HH 
Oppositifoliae Boiss. h oahojicthhx bhaob H3 Apyrnx (J)HJioreHeTHHecKHX rpynn. 

B pe3yjibTaTe corJiacoBamni HOMeHKJiaTypLi TaxcoHOB co cboakoh YHJiepa (Whee¬ 
ler, 1943), ripoxaHOB (1964) npHrnui ajm 3toh cexijHH npHopHTeraoe Ha3BaHHe Peplus. 
3Ta ceKAH x ocHOBaHa Ha ApyroM rane: E. peplus L. TejiLTMaH (2000a) yroHHHJi bhao- 

BOH COCTaB 3TOH CeXIJHH H npeAJICOXHJI HOBOe ACJieHHe CeKAHH Ha nOACeKAHH. 

Subsect. 1. Oppositifoliae Boiss., 1862,1. c.: 99; flpox., 1964, aht. coh.: 235. — Ti¬ 
thymalus Toum. ex Scop, subgen. Keraselma (Neck.) Prokh. sect. Oppositifolium (Boiss.) 
Prokh., 1933, Consp. Tithym. As. Med.: 122, p. max. p. —Euphorbia L. sect. Cymato¬ 
spermum (Prokh.) Prokh. subsect. Oppositifoliae (Boiss.) Prokh., 1949,1. c.: 468. 

Lectotypus (ripoxaHOB, 1949): E. inderiensis Kar. et Kir. 

3. E. turczaninowii Kar. et Kir., 1842, Bull. Soc. Nat. Moscou, 15, 2 : 447; Ledeb., 
1850, 1. c.: 559; Boiss., 1862, 1. c.: 100; id., 1879, 1. c.: 1092; E. OeAH., 1916, flepeH. 
pacT. Typx. 6 : 303; flpox., 1926, aht. coh.: 1377; oh )xe, 1927, aht. coh.: 197; KpmiOB, 
1935, aht. coh.: 1864; flaBJi., 1935, Oji. IJeHTp. Ka3axcT. 2 : 449; flpox., 1949, aht. coh.: 
472; oh )xe, 1964, aht. coh.: 236; TaMaiOH., 1963, bo Oji. Ka3axcT. 6 : 105; Rech. f. a. 
Schiman-Czeika, 1964,1. c.: 20; HacHMOBa, 1983, b OnpeA- pacT. Cp. A 3 . 7 : 75. — Ti¬ 
thymalus turczaninowii (Kar. et Kir.) Klotzsch, 1860, 1. c.: 64; flpox., 1933, aht. coh.: 
131. — E. carnosa Paulsen, 1906, Bot. Tidsskr. 27 : 131. 

OnncaH H3 KHTaa (^HcyHrapmi). Lectotypus (ripoxaHOB, 1933 : 131, 134): 
In Songoriae collibus sabulosis inter fontem Sassyk-pastau et montes Arganaty. leg. Ka¬ 
relin et Kiriloff a. 1841 (fr.) (LE!, isolectotylus — TK!). 
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TyGaHOB c coaBT. (ry6aHOB h AP-, 1998 : 38) hctohho yica3ajiH, hto Jieicroran 6 lui 
B bi6paH ripoxaHOBMM bo «Ojiope CCCP» (1949). 

KHTafi: CHHbu;3HH-yHrypcKHH aBT. p-H. — HpaHCKoe Haropbe, CpeAH>ra A3 h x. 

4. E. inderiensis Less, ex Kar. et Kir., 1842, Bull. Soc. Nat. Moscou, 15, 2 : 448; Le- 
deb., 1850,1. c.: 559; riaBJi., 1935, aht. coh.: 450; npox., 1949, aht. coh.: 468; oh )Ke, 
1964, aht. coh.: 236; TaMaiOH., 1963, aht. coh.: 103; Rech. a. Schiman-Czeika, 1964, 
1. c.: 19;HacHMOBa, 1983, aht. coh.: 73.— E. pygmaea Fisch. etMeyexKar., 1839, Bull. 
Soc. Nat. Mosc., 12, 2 : 171, nom. nud. — E. pygmaea Fisch. et Mey. ex Ledeb., 1850, 
1. c.: 559, nom. ambig. — Tithymalus inderiensis (Kar. et Kir.) Klotzsch, 1860, Abh. 
Phys. Kl. Akad. Wiss. Berl.: 65; npox., 1933, aht. coh.: 122. — E. pygmaea Fisch. et 
C. A. Mey. exBoiss., 1862,1. c.: 99; id., 1879,1. c.: 1091; B. OeAH., 1916, aht. coh.: 302; 
npox., 1926, aht. coh.: 1377; oh tkq, 1927, aht. coh.: 197. — Galarhoeus inderiensis 
(Less, ex Kar. et Kir.) Prokh. ex Lapin, 1938, OnpeA. pacT. Taimc. 1 : 193. — E. inde¬ 
riensis Less., in shed. 

> OnncaHH3KHTaa(^yHrapHa).Lectotypus (ripoxaHOB, 1933 : 122,124):InSon- 
goriae collibus sabulosis inter fontem Sassyk-pastau et montes Arganaty. leg. Karelin et 
Kiriloff a. 1841 (fr.) (LE! isolectotypi — MW, TK!). 

Ty6aHOB c coaBT. (ry6aHOB h AP-, 1998 : 56) hctohho yKa3ajiH, hto ran 6 biji Bbi6paH 
ripoxaHOBbiM bo «Ojiope CCCP» (1949). 

Ka3axcTaH: BocT.-Ka3axcTaHcicafl o6ji.; KHTafi: CHHbn,3HH-y HrypcKHH aBT. p-H. — 
HpaHCKoe Haropbe, CpeAmra A3 hh. 

Ha3BaHHe «E. pygmaea F. et M.» 6biJio 3(J)(J)eKraBHO oSHapoAOBaHO paHee, ho 6 e3 
AHarH03a, jihhib c yKa3aHHeM Ha pacnpocTpaHeHHe «in Turcomania boreali» (Karelin, 
1839 : 42). B onHcaHHH E. pygmaea K. O. JIeAe6yp otmcthji Asypo^KKOBbie HeKTapHH- 
kh, TorAa Kax AJm E. inderiensis ohh He yica3aHbi. HauiH HccjieAOBaHiw 3Toro BHAa 
b npnpoAe noKa3ajiHj-HTO y E. inderiensis hmciotch Asa KopoTKHX pofloca, otxoa^hihx ot 
HH)KHeH noBepxnocra OKpyrjio-3JiJiHnTHHecKoro HeicrapHHKa, no3TOMy hx He cneAyeT 
Ha3biBaTb nojiyjiyHHbiMH, xax 3to OTMeneHO y ripoxaHOBa (1933). 

Subsect. 2. Falcatae Geltm., 2000, aht. coh.: 106. — Tithymalus Scop, subgen. Ke- 
raselma (Neck.) Prokh. sect. Cymatospermum Prokh., 1933, aht. coh.: 155. 

Typus: E.falcata L. 

5. E.falcata L., 1753, Sp. PI. [ed. 1]: 456; Desf., 1804, Tab. Bot.: 204; Pers., 1806, 
1. c.: 14; Roep., 1924, Enum. Euphorb. Germ.: 67; id., 1828, in Duby, FI. Gall. 1 : 416, 
p. p. (var. obscura (Lois.) Roep.); W. D. J. Koch, 1837, Syn. FI. Germ. Helv.: 634, p. p. 
(var. minor)\ Ledeb., 1850,1. c.: 570; Boiss., 1862,1. c.: 140; id., 1879, FI. Or. 4,2 : 1111; 
riaBJi., 1935, aht. coh.: 448; IIpox., 1926, aht. coh.: 1377; oh ace, 1949, aht. coh.: 464; 
oh )Ke, 1964, aht. coh.: 235; TaMaiOH., 1963, aht. coh.: 102; Rech. f. a. Schiman-Czeika, 
1964,1. c.: 30; A. R. Smith a. Tutin, 1968, 1. c.: 222; Tojiockokob, 1972, ijht. coh.: 30; 
HacHMOBa, 1983, aht. coh.: 72; Be3AejieBa, 1991, aht. coh.: 180; Molero, 1993, Taxon, 
42 :,716; TejibTM.., 1996, aht. coh.: 284. — E. acuminata Lam., 1788, Encycl. Meth. Bot. 
2 : 427. — E. mucronata Lam., 1788,1. c.: 426. — Esula falcata (L.) Haw., 1819,1. c.: 
175. — Tithymalus falcatus (L.) Garcke, 1849, FI. Deutschl. [ed. 1]: 292; npox., 1933, 
Aht. coh.: 151; Sojak, 1972, Cas. Nar. Mus. Odd. Prir. 140, 3—4 : 172. — Galarhoeus 
falcatus (L.) Prokh., 1941, Tp. KyMbim. 6 ot. caAa, 1 : 35. 

OijncaH H3 K))khoh EBponbi («in Europa australi»). Lectotypus (Molero, 1993): 
Herb. Linn. N 630.26 (LINN, photo LE!). 

Poccmi: AjiTaHCKHH Kpah (3aHOc.), npHMopcKHH Kpah (3aHOc.). — 3an. h Boct. 
EBpona, KaBKa3, Majiaa A3 ha, HpaHCKoe Haropbe, CpeAHHH A3 hh, Hhahji, THMa- 
naH. 


1.38 




Sect. 3. Paralias Dumort., 1827, FI. Belg.: 87; A. R. Smith a. Tutin, 1968.1. c.: 222; 
EaHKOB, 1994, ijht. coh.: 124; TejibTM., 1996, ijht. coh.: 274. — Euphorbia L. sect. Tithy- 
malus (Scop.) Boiss. subsect. (§ 10) Esulae (Haw.) Boiss., 1862,1. c.: 138, p. p. (quoad 
grex****) — E. sect. Paralias Lazaro, 1896, 1. c.: 282, nom. superfl.; Wheeler, 1943, 
1. c.: 490; npox., 1964, ijht. coh. : 231. — E. subgen. Paralias sect. Murtekias (Raf.) Prokh., 
1949, ijht. coh.: 737 (typus: E. myrsinites L.), p. p. — Murtekias Raf., 1838, 1. c.: 116, 

p. p. 

Typus: E. paralias L. 

Subsect. 1. Conicocarpae (Prokh.) Prokh., 1949, aht. coh.: 392, 322; oh tkq, 1964, 
u,ht. coh.: 231; EaHKOB, 1994, aht. coh.: 125; Tcjiltm., 1996, aht. coh.: 274. — Tithyma- 
lus sect. Conicocarpus Prokh., 1933, ijht. coh.: 155 (lectotypus: T. humilis Klotzsch — 
Wheeler, 1943 : 490; E. seguieriana Neck. — npoxaHOB, 1964 : 231). 

Typus: E. seguieriana Neck. 

Ser. 1. Seguierianae Prokh., 1964, ijht. coh.: 231; (npox., 1949, ijht. coh.: 392, 322, 
nom. inval., diagn. ross.); EaHKOB, 1994, aht. coh.: 125. 

Typus: E. seguieriana Neck. 

6. E. seguieriana Neck., 1770, Acta Acad. Theod. Pal. 2 : 493; KpbiJiOB, 1935, ijht. 
coh.: 1872; EaHKOB, 1996, aht. coh.: 57. — E. gerardiana Jacq., 1778, FI. Austr. 5 : 17; 
Roep., 1824,1. c.: 65; Sadler, 1826,1. c.: 319; Dumort., 1827,1. c.: 87; Roep., 1828,1. c.: 
414; W. D. J. Koch, 1837,1. c.: 630; Ledeb., 1850,1. c.: 569; Boiss., 1862,1. c.: 166; id., 

1879.1. c.: 1124; E. OeAH., 1916, ijht. coh.: 312. — Tithymalus rupestris Lam., 1779, FI. 
Fr. 3 : 97. — T. gerardianus (Jacq.) Steud., 1840,1. c.: 689. — T. gerardianus (Jacq.) Garcke, 

1849.1. c.: 292, nom. superfl. — E.firma Ledeb., 1850,1. c.: 563. — T. sequierianus (Jacq.) 
Prokh., 1933, ijht. coh.: 163. — Galarhoeus seguierianus (Neck.) Prokh., 1941, 
U,HT. COH.: 41. 

OnncaH H3 EBponbi. MecTOHaxo)KAeHHe rana HeH3BecTHO. 

Pocchh: KypraHCKaa o6ji., HpKyTCKaa o6ji. (3aHOCHoe). — 3an. h Boct. EBpona, 
KaBKa3, Majiaa A 3 ira, HpaHCKoe Haropbe, Cpe/jmDi A3hh. 

HexoTopbie aBTopbi (Roeper, 1824; Ledebour, 1850; Boissier, 1862, h ap») npno- 
pHTeTHMM Ha3BaHHeM a™ 3 Toro BH^a CHHTajiH E. gerardiana Jacq. (Jacquin, 1778), no- 
CKOJibKy Necker b «Enumeratio stirpium Palatinarum...» (Necker, 1770) CTporo He cne- 
AOBaji 6HHapHOH HOMeHKJiaType, h npeAJiO)KeHHbie hm Ha3BaHHH MHorae aBTopbi cnma- 
jih He3aKOHHbiMH. B npoTOJiore E. seguieriana HeT npH3HaKOB, hctko OTJiHHaiomHX ero 
ot 6jih3khx TaKcoHOB. Cjio^KHOCTb co3AaeT OTcyTCTBHe Ha3BaHHH rana: yKa3aHHe rana 
«in Palatinatu Rheni» (TejibTMaH, 1966a: 275) TpeGyeT o6ocHOBaHHH, nocKOJibKy b npo- 
TOJIOre HeT TaKOH HH(J)OpMaU,HH. 

7. E. humilis Ledeb., 1830, Icon. PI. 2 : 25; C. A. Mey., 1833,1. c.: 185; Ledeb., 1850, 
1. c.: 561; Boiss., 1862,1. c.: 153; E. OeAH., 1916, aht. coh.: 310; KpbiJiOB, 1935, aht. 
coh.: 1873; naBJi., 1935, aht. coh.: 451; npox., 1926, aht. coh.: 1377; oh )Ke, 1949, aht. 
coh.: 397, p. max. p. (excl. E. korovinii in syn.); oh tkq, 1964, aht. coh.: 231; TaMaiOH., 
1963, aht. coh.: 89, p. max. p. (excl. E. Korovinii in syn.); Rech. f. u. A. Schiman-Czei- 
ka, 1964,1. c.: 33; Tojiock., 1972, aht. coh.: 28; HacHMOBa, 1983, aht. coh.: 76. — Tithy¬ 
malus humilis (Ledeb.) Klotzsch, 1860, Abh. Phys. Kl. Akad. Wiss. Berl.: 67; npox., 
1933, uht. coh.: 160. 

OnHcaHH3KHTaH (fl)KyHrapHH). Lectotypus (npoxaHOB, 1933 : 160, 162):legiin 
rupestribus versus cacumen montis Dshigilen. d. 18 Aug. 1826. C. A. Meyer (LE!). 

Ka3axcTaH: BocTOHHO-Ka3axcTaHCKan o6ji. (3aHcaHCKaH KOTjiOBHHa: HacHMOBa, 
1983). KHTah: CHHbu;3HH-yHrypcKHH aBT. p-H. — CpeAHan A3 h x. 
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Sect. 4. Chylogala Fourr. ex Prokh., 1949, ijht. coh.: 384; npox., 1964, ijht. coh.: 
231. — Chylogala Fourr., 1869, Ann. Soc. Linn. Lyon, n. ser. 17 : 150, nom. nud. — 
Euphorbia L. sect. Tithymalus Scop, subsect. Carunculares Boiss., 1862, 1. c.:lll; id., 
1879, FI. Or. 4 : 1084, 1093. — Tithymalus Scop, subgen. Chylogala Fourr. ex Prokh., 
1933, u,ht. coh.: 57. 

Typus incertus. 

Subsect. 1. Tibeticae Prokh., 1949, aht. coh.: 737; oh tkc, 1964, ijht. coh.: 231. — 
Tithymalus Scop, subgen. Chylogala Fourr. ex Prokh., 1933, ijht. coh.: 57, p. p. 

Typus: E. tibetica Boiss. 

8. E. kozlovii Prokh., 1927, ijht. coh.: 200; IIpox., 1926, H3 b. AH CCCP, 21 : 1370, 
nom. nud. (in textu): 1383, nom. nud. (in clav.); Tpy6oB, 1982, ijht. coh.: 179; Ty6aHOB, 
1996, u,ht. coh.: 75. — Tithymalus kozlovii (Prokh.) Prokh., 1933, aht. coh.: 68, in obs. 

OnncaH H3 IJeHTp. MoHroJiHH. Lectotypus (Tpy6oB, HMxaHHitKaa, 2000 : 102): 
IJeHTpajibHafl MoHrojnni: nyTL H3 AjiamaHa b Ypry. Oxp. chct. IIIapi;3biH-cyM3. KaMe- 
HHCTO-necnaHaH noHBa. 1909.06.10. (He3p. nn.), P. HanajiKOB, 3. flaBMAemco (LE!). 

MoHrojira. — KHTah. Bo BHyrpeHHeH Mohfojihh BCTpenaeTCH y3KOJincTHa$i pa3HO- 
bhahoctl E. kozlovii var. angustifolia S. Q. Zhou (1979). 

Sect. 5 .Helioscopia Dumort., 1827, 1. c.: 87, s. str. (quoad E. helioscopia L.); 
TejibTM., 1996, u,ht. coh.: 285, p. p. — Euphorbia sect. Tithymalus subsect. (§) Helio¬ 
scopia Roep., 1828,1. c.: 413, p. p. (quoad grex *Helioscopiae verae). — E. subsect. He- 
lioscopiae Webb et Berth., 1844—1850, Phytogr. Canar. 3, 2, 3 : 244. — E. L. sect. He¬ 
lioscopia (Roep.) Godr., 1855, FI. Fr. 3 : 76, p. p.; Prokh., 1964, aht. coh.: 229. — 
Tithymalus Scop. sect. Pseudokeraselma Prokh., 1933, Consp. Tithym. As. Med.: 119. — 
E. subgen. Esula Pers. sect. Helioscopiae subsect. Euhelioscopiae Hurusawa, 1940, 
Joum. Jap. Bot. 16 : 341; Prokh., 1964, ijht. coh.: 229. — E. subgen. Paralias sect. Tu- 
locarpa (Raf.) subsect. Helioscopiae Prokh., 1949, ijht. coh.: 383, pro subsect, nov.; 
Kuzm., 1963, Mitt. Inst. Bulg. Acad. Wiss. 12 : 145. — E. subgen. Esula Pers. sect. He¬ 
lioscopia (Roep.) Godr. subsect. Helioscopiae Webb et Berth.: npox., 1964, ijht. coh.: 
230; BaihcoB, 1994, aht. coh.: 124. — E. subgen. Esula sect. Helioscopiae subsect. He¬ 
lioscopiae Hurusawa, 1940, 1. c.: 341. — Galarhoeus sect. Helioscopiae (Hurusawa) 
Hurusawa subsect. Euhelioscopiae Hurusawa, 1954, Joum. Fac. Sci. Univ. Tokyo, sect 3, 
Bot. 6, 6 : 237. 

Typus: E. helioscopia L. 

B CeBepHOH A3hh ceKn;mi npeACTaBJieHa 3aHOCHbiM bhaom E. helioscopia , KOTopbih 
3aperncTpHpOBaH Ha nojuix h b oropoAax b HecKOJibKHx aAMHHHCTpaTHBHbix oGjiacrax 
3anaAHOH Ch6hph (OeAOTOBa, 1988; EamcoB, 1996). BcTpenaeTCH TaioKe b CeB.-3an. h 
CeB.-BocT. KHTae. 

9. E. helioscopia L., 1753, Sp. PL: 459; Roep., 1824, 1. c.: 591; id., 1828, 1. c.: 413; 
W. D. J. Koch, 1837,1. c.: 627; Ledeb., 1850,1. c.: 562; Boiss., 1862,1. c.: 136; id., 1879, 
1. c.: 1107; KpbiJiOB, 1935, aht. coh.: 1866; npox., 1949, aht. coh.: 383; oh )Ke, 1964, 
Aht. coh.: 231; EaifrcoB, 1996, aht. coh.: 46; TejibTM., 1996, aht. coh.: 274. — Tithymalus 
helioscopius (L.) J. Hill, 1768, Hort. Kew.: 172 (fide Geltman, 1996); Scop., 1772,1. c.: 
337; Lam., 1778,1. c.: 93; Klotzsch, 1860,1. c.: 72; Prokh., 1933, aht. coh.: 119. — Ga- 
larrhoeus helioscopius (L.) Haw., 1812, 1. c.: 152; Hurusawa, 1954, 1. c.: 237. 

OnncaH H3 EBponbi («Habitat in Europae cultis»). Lectotypus (Jafri a. El-Gadi, 
1982): Herb. Linn. N 630.49 (LINN, photo LE!). 

Pocchh: KypraHCKaa o6ji., HoBOcnGHpcKaH o6ji. KHTah (ceB.), n-OB Kopea (ceB.). — 
EBpa3Hfl, CeB. AMepHKa (3aHOCHoe). 
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Sect. 6. Tulocarpa (Raf.) Prokh., 1949, ijht. coh.: 347,311, p. p.; TejibTM., 1996, mn. 
coh.: 270; EaHKOB, 2001, Turczaninowia, 4,4:39. — Tithymalus Neck, subgen. Tulocar- 
paRa.t, 1838,1. c.: 115. — Galarhoeus Haw ., 1812,1. c.: 143,p. p.— Euphorbia L. sect. 
Helioscopia Dumort., 1827,1. c.: 87, p. p. (excl. E. helioscopia). — E. sect. Tithymalus 
Roep. subsect. (§) Helioscopia Roep., 1828, 1. c.: 412, p. max. p. (grex *Helioscopiae 
spurae). — Tithymalus Neck, subgen. Tuloisia Raf., 1838,1. c.: 115. — Tithymalus Neck, 
subgen. Pythiusa Raf., 1838, 1. c.: 116. — E. subgen. Esula Pers. sect. Helioscopia 
(Roep.) Godr., 1855, 1. c.: 76, p. max. p.; Wheeler, 1943, 1. c.: 489; ripox., 1964, ijht. 
coh.: 229, excl. subsect. HelioscopiaeWebb etBerth.; EaHKOB, 1994, ijht. coh.: 123, excl. 
subsect. Helioscopiae Webb et Berth. — Tithymalus sect. Galarhoeus Klotzsch, 1860, 
1. c.: 64, p. max. p. — Euphorbia sect. Tithymalus subsect. Galarrhaei Boiss., 1862,1. c.: 
113, p. max. p. — Tithymalus Neck, subgen. Acrochordonocarpus Prokh., 1933, Consp. 
Syst. Tithym. As. Med.: 81. — E. subgen. Esula sect. Esula subsect. Galarrhoei Hurusa- 
wa, 1940,1. c.: 339, 517. — Galarhoeus sect. Tithymalus (Roep.) Hurusawa subsect. Ga¬ 
larrhoei (Boiss.) Hurusawa, 1954,1. c.: 250. 

Lectotypus (Wheeler, 1943): Tithymaluspalustris (L.) Raf. (=Euphorbiapalust- 
ris L.). 

nOJIHbie CBOAKH CHHOHHMHKH BH/JOB 3TOH CeKIJHH Ony6jIHKOBaHbI paHee (EaHKOB, 

20016, 2003). 

Subsect. 1. Lutescentes Prokh., 1949, ijht. coh.: 735,348; npox., 1964, ijht. coh.: 230; 
EaHKOB, 1994, ijht. coh.: 123; oh tkc, 2001, ijht. coh.: 42. — Euphorbia sect. Tulocarpa 
subsect. Tulocarpae (Raf.) Kuzm., 1963, Mitt. Bot. Inst. Bulg. Acad. Wiss. 12 : 145. — 
Euphorbia ser. Lutescentes (Prokh.) Radcliffe-Smith, 1987, Kew Mag. 4. 3 : 113. 
Typus: E. pilosa L. 

Ser. 1. Songsaricae Baikov, 2003, Eiojiji. Mock. o6m. HcnbiT. npnp., ota. 6hoji. 108, 
5:42. 

Typus: E. soongarica Boiss. 

10. E. soongarica Boiss., 1860, Cent. Euphorb.: 32; id., 1862,1. c.: 121; EaihcoB, 2003, 
u,ht. coh.: 43. 

OnncaH H3 KHTafl (fl^yHrapmi). Lectotypus (EaHKOB, 2003): Inpratis humidis de- 
serti Songoro-Kirgisici ad radicam montium Tschingistau, 4 Aug. C. A. Meyer (LE!). 
Ka3axcTaH: BocTOHHO-Ka3axcTaHCKafl o6ji. KmaS: CHHbu,3HH-y iirypcKHH aBT. p-H. 

11. E. lamprocarpa (Prokh.) Prokh., 1949, ijht. coh.: 362; EaHKOB, 2003, aht. coh.: 

44. — Tithymalus lamprocarpus Prokh., 1933, uht. coh.: 105. 

Typus: Regione Jaxartica, distr. Tshimkent, pago Bjelovodskaja, 1903. VI. 18. 
fl. et fr. imm. V. Lipsky, N 4811 (LE!). 

Ka3axcTaH: BocTOHHO-Ka3axcTaHCKaa o6ji. ICman: CHHbu,3HH-y HrypcKHH aBT. p-H. — 
Cpe/tHflfl A3 hh. 

12. E. semivillosa (Prokh.) Kryl., 1935, ijht. coh.: 1868; EaHKOB, 2003, ijht. coh.: 

45. — Tithymalus semivillosus Prokh., 1933, ijht. coh.: 112. 

Typus: TypraHCKaa o6ji., KycTaHancKHH ye3no TeneHnio p. Topry3aK, OKp. cTa- 
HHu,bi BbepHHCKOH, Ha 6epery peKH, 11 VI 1913, N 2 462, M. Kopotkhh h 3. JIe6eAe- 
Ba (LE!). 

Pocchh: TiOMeHCKaa o6ji., KypraHCKaa o6ji. Ka3axcTaH: BocTOHHO-Ka3axcTaH- 
cKafl o6ji. — Boct. EBpona (k»kh.). 

Ser. 2. Lutescentes (Prokli.) Radcliffe-Smith, 1987, 1. c.: 113, s. str.; EaHKOB, 2001, 
Aht. coh.: 44. 

Typus: E. lutescens Ledeb. 
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MoHOTHnHbiH pw, k KOTopoMy npHMbiKaeT c oahoh cTopoHbi E. macrorhiza, c Apy- 
roH — E. jenisseiensis h E. alatavica. 

13. E. lutescens Ledeb., 1829, Icon. PI. 1 : 5; EaiiKOB, 2001, aht. coh.: 45. — E. pi - 
losa L., 1753, Sp. PL: 460, quoad syn. Gmelinii, non diagn.: nom. ambig. 

OnncaH c Ajrraa. Lectotypus (EaiiKOB, 1994: 123): Altai, in herbidis ubique, 
imino in subalpinis, Ledebour et Bunge, 1826 (LE!). 

Poccini: ToMcxaa o6ji., HoBOcnGnpcKaH o6ji., KeMepoBCKaa o6ji., AjrraiicKHii Kpaii, 
Pecny6jiHKa Ajrraii, Xaxacmi, KpacHoapcxHii Kpaii, TyBa, HpxyTCKafl o6ji. Ka3axcTaH: 
BocTOHHO-Ka3axcTaHCKaH o6ji. — 3hacmhk. 

B npoTOJiore E. pilosa L., 1. c., AnarH03 He cooTBeTCTByeT nepBOMy cHHOHHMy. riep- 
Bbiii chhohhm npeACTaBjraeT co6oii nojiHHOMHHaji H. T. TMejiHHa h othochtch k 3 HAe- 
MHHHOMy aji % AjiTae-Ca^HCKoii (jmopHCTHHecxoii npoBHHijHH BHAy, onucaHHOMy no3A- 
Hee K. O. JIeAe6ypoM Rax E. lutescens. B AHarH03e E. pilosa yxa3aH raTHpa3AejibHbiii 
30hthk («umbella quinquefida»), a b AonojiHHTenbHOM onHcaHHH — CTepHJibHbie bctbh 
b na3yxax hhhchhx jihctbcb («rami steriles ex axis foliorum inferiorum») h nnoAbi, no- 
xpbiTbie noMHMO BbipocTOB oueHb tohkhmh 6 ejibiMH BOJiocxaMH — «fructus verrucosi et 
pilis albis subtilissimis adspersi» (Linnaeus, 1753 : 460). Bee 3 th npH3HaKH OTcyTCTBy- 
K)T y ch6hpckhx 3 K3eMnJHipoB, onpeAejiaeMbix xa k E. pilosa. CpaBHeHne rana E. pilosa 
(Ha MHKpo(J)Hmax jiHHHeeBCKHx ranoB — LINN 630.59!) c pHcyHKOM y TMejiHHa h 
E. lutescens noATBepAHJio 3th pa3JiHHM. Ha ocHOBaHHH HecooTBeTCTB ux nojiHHOMHHa- 
Jia TMejiMHa AHarH03y h onncaHHio E. pilosa L. CHHTaio 3to Ha3BaHHe coMHHTeJibHbiM, 
a OTHeceHHe k HeMy ch6hpckhx pacTeHHii oumGoHHbiM. 

14. E. macrorhiza Ledeb., 1830,1. c.: 26; C. A. Mey., 1833, FI. Alt. 4 : 191; EaiiKOB, 
2001, aht. con.: 46. — Tithymalus buchtormensis (Ledeb.) Klotzsch, 1860, Abh. Phys. 
Kl. Akad. Wiss. Berl.: 79; npox., 1933, Chct. 063 . mojioh. Cp. A 3 .: 94, p. p. 

OnncaH c Ajrrafl. Lectotypus (EaiiKOB, 1994 : 124): Altai, Riddersk, in rupestri- 
bus, N 55 (LE!). 

Pocchh: AjrraHCKHH Kpaii, Pecny6jiHKa Ajuaii. Ka3axcTaH: BocTOHHO-Ka3axcTaH- 
exaa o6ji. 

Ser. 3. Pekinenses Hurusawa, 1940, 1. c.: 508, 510, s. str.; EaiiKOB, 2001, aht. coh.: 
47. — Galarhoeus sect. Tithymalus subsect. Galarrhoei ser. Pekinenses Hurusawa, 1954. 
1. c.: 251. 

Typus: E. pekinensis Rupr. 

15. E. pekinensis Rupr., 1859 [«1860»], in Maxim., Primit. fl. Amur.: 239; EaiiKOB, 
2001, aht. con.: 48. 

OnncaH H3 CeB. KHTa x. Locus classicus: HeH3BecTeH. O. PynpexT b npoTOJiore 
He yxa3aji xjiaccHHecxoro MecTOHaxo)KAeHHfl h repSapHbix o6pa3ijOB (Ruprecht, 1860). 
Hurusawa (1954) ajm ranoBoii pa3HOBHAHOCTH var. pekinensis Taioxe He npHBeji rana. 
Boissier (1862) cpeAH HccjieAOBaHHbix o6pa3ijOB otmcthji c6opbi KHpmiOBa nTarapbe- 
Ba H3 oxpecTHOCTeii nexHHa, xpamimHecfl b Tep6apHH LE: «In China prope Pekin (Kiri- 
low! Tatarieff!)». 

Pocchh: o-b PyccxHii npHMopcxoro xpaa (BopomHJiOB, 1982). KHTaii (ceB.), 
n-OB Kopea (ceB.). 

16. E. lucorum Rupr., 1859 [«1860»], in Maxim., Primit. fl. Amur.: 239; EaiiKOB, 
2001, aht. con.: 49. 

OnncaH H3 Xa6apoBcxoro Kpaa. Typus: CbipoBaTbie cKJiOHbi jiecHCTbix rop y 
c. Khhhcjih Ha AMype, 2 VIII 1856 (mi.), MaKCHMOBHH K. H. (LE!). 
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Pocchh: AMypcKaa o 6 ji., Xa6apoBCKnn icpan, npnMopcKnn Kpaii. KnTan (ceB.), 
n-OB Kopea (ceB.). 

Subsect. 2. Purpuratae Prokh., 1949, ijht. coh.: 737, 372; ripox., 1964, ijht. coh.: 
230; EarncoB, 1994, aht. coh.: 124; oh tkc, 2001, aht. coh.: 50. — Euphorbia ser. Purpu¬ 
ratae (Prokli.) Radcliffe-Smith, 1987, 1. c.: 113. 

Typus: E. dulcis L. 

Ser. 4. Alatavicae Baikov, 2001, aht. coh.: 50. 

Typus: E. alatavica Boiss. 

17. E. alatavica Boiss., 1860,1. c.: 401; EaifrcoB, 2001, aht. coh.: 51. — Tithymalus 
alatavicus (Boiss.) Prokli., 1933, ijht. coh.: 97. 

E. kaschgarica Regel, 1879, Tp. IleTepS. 6 ot. caAa, 6, 2 : 401. — E. buchtormensis 
var. alatavica (Boiss.) Regel, 1879,1. c.: 400. — E. altaica auct. non Ledeb.: Kar. et Kir., 
1842,1. c.: 449. 

OnncaH H3 flacyHrapcicoro AjiaTay. Lectotypus (EaincoB, 20016): «In alpinis her- 
bosis montis Alatau Songariae. Karelin, Kirilow» (LE!). 

Ka3axcTaH: BocTOHHO-Ka3axcTaHCKaa o 6 ji. KnTan: CnHi>ij,3$iH-ynrypcKnn aBT. p-H. 

18. E. buchtormensis Ledeb., 1830,1. c.: 26; C. A. Mey., 1833, FI. Alt. 4 : 189; Ean- 
kob, 2001, ijht. coh.: 52. — Tithymalus buchtormensis (Ledeb.) Klotzsch, 1860,1. c.: 79; 
ripox., 1933, aht. coh.: 94, p. p. 

OnncaH H3 BocTOHHoro Ka3axcTaHa. Lectotypus (Baikov, hoc loco): legi inrupe- 
stribus montium Urmuchaikensium prope Buchtorminsk. D. 82 April 1826. C. A. Meyer 
(LE!). 

Ka3axcTaH: BocTOHHO-Ka3axcTaHcicafl o6ji. — Shacmhk. 

19. E. subamplexicaulis Kar. et Kir., 1841, Bull. Soc. Nat. Moscou, 14, 4 : 744; Ean- 
kob, 2001, aht. coh.: 53. — Tithymalus subamplexicaulis (Kar. et Kir.) Klotzsch, 1860, 
1. c.: 69. 

OnncaH H3 KbKHoro Airrafl. Lectotypus (EaihcoB, 20016): Altai; Kar. coll. n. 449 
(LE!). 

Ka3axcTaH: BocTOHHO-Ka3axcTaHCKaa o6ji. — Shacmhk. 

20. E. kalbaensis Baikov et I. Khan, 2005, Eot. )KypH., 90, 12 : 1893. 

OnncaHH3BocTOHHoroKa3axcTaHa. T ypus: «BocTOHHO-Ka3axcTaHCKaa o6ji., Kaji- 
6hhckhh xp., KaMeHHCTbie ocbinH, 3apocniHe KycTapHHKOM, 49°05' c. hi., 83°20' b. a., 
blic. 1362 m, 27 V 2004, h;b. h He3p. nn. H. XaH» (NSK, isotypi — LE, MW, TK). 

Ka3axcTaH: BocTOHHO-Ka3axcTaHCKaa o6ji. — 3hacmhk. 

Ser. 5. Alpinae Baikov, 2001, 1. c.: 53. 

Typus: E. alpina Ledeb. 

21. E. alpina Ledeb., 1830,1. c.: 26; C. A. Mey., 1833, FI. Alt. 4 : 186; EaihcoB, 2001, 
Aht. coh.: 54. — Tithymalus alpinus (Ledeb.) Klotzsch, 1860, 1. c.: 70. 

OnncaH H3 BocTOHHoro Ka3axcTaHa (oxp. PnAAepa). Typus: «Altai, in alpinis mon¬ 
tis crucis prope Riddersk, legit ill. Ledebour, 1826» (LE!). 

Pocchh: AjiTaHCKHH xpan, Pecny6jiHKa Ajrran. Ka3axcTaH: BocTOHHO-Ka3axcTaH- 
cicafl o 6 ji. KnTan: CnHbA3flH-ynrypcKnn aBT. p-H. MoHrojimi: Xobackhh anMaic. — 3 h- 
AeMHK. 

22. E. jenisseiensis Baikov, 1996, ijht. coh,: 47; EaifrcoB, 2001; aht. coh.: 55. 

OnncaH n3 KpacHOflpcicoro xpa x. Typus: Prov. Krasnoyarsk, distr. Minusinsk, prope 

pag. Znamenka, silva betulina, 22 VI 1964, G. Zvereva, N. Drobyschevskaja (NS!). 

Pocchh: KeMepoBCKaa o 6 ji., XaKacna, KpacHoapcKnh xpan, TyBa, HpicyTCKaa o 6 ji., 
EypflTHfl. -SHAeMHK. 
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23. E. pachyrhiza Kar. et Kir., 1841,1. c.: 745, EaHKOB, 2001, ijht. coh.: 57. — Tithy- 
malus pachyrrhizus (Ledeb.) Klotzsch, 1860, 1. c.: 69. 

OnncaH H3 CpeAHeii A3 hh (xp. Tap6araTaii). Lectotypus (EaHKOB, 2001): «In ru- 
pestribus montium Aktschavly frequens; in montibus Tarbagatai ad torrentem Tscheha- 
rak-Assu rarior leg. Karelin et Kiriloff a. 1840. N 439» (LE!). 

Ka3axcTaH: BocTOHHO-Ka3axcTaHCKaji o6ji. KutslPl: CnHm,3HH-yiirypcKHH aBT. p-H. 
MoHrojiHfl. — CpeAmni A 3 mi. 

Subsect. 7. Altaicae Baikov, 1994, ijht. coh.: 124; EaHKOB, 2001, ijht. coh.: 57. 

Typus: E. altaica Ledeb. 

Ser. 8 . Altaicae Baikov, 2001, ijht. coh.: 58. 

Typus: E. altaica Ledeb. 

24. E. altaica Ledeb., 1830,1. c.: 26; C. A. Mey., 1833, FI. Alt. 4 : 190; EaHKOB, 2001, 
ijht. coh.: 59. — Tithymalus altaicus (Ledeb.) Klotzsch, 1860, 1. c.: 73. 

OnucaH H3 3an. Ajrrafl. Typus: «Altai, in montosis ad fluvum Tscharysch primo 
vere, legit Bunge, 1826» (LE!). 

Poccmi: AjiTaiicKHH Kpaii, Pecny6jiHKa Ajrraii, KeMepoBCKaa o6ji. 

25. E. sajanensis (Boiss.) Baikov, 2001, ijht. coh.: 59. — E. altaica var. sajanensis 
Boiss., 1862, 1. c.: 128. 

OnncaH H3 KpacHoapcKoro xpa x (3an. Casm). («Inmontibus Sajanensibus»). Lecto¬ 
typus (Baikov, hoc loco): Mardofkin (LE!). 

Pocc mi: KpacHOHpcKHH Kpaii, TyBa. — Ohacmhk. 

Sect. 7. Holophyllum (Prokh.) Prokh., 1949, ijht. coh.: 337; oh tkc, 1964, ijht. coh.: 
229; EaHKOB, 1994, ijht. coh.: 122; oh )Ke, 2000, Eiojiji. Mock. o-Ba HcntiT. npnp., ota. 
6 hoji. 105, 5 : 44. Tithymalus Toum. ex Scop, subgen. Holophyllum Prokh., 1933, ijht. 
coh.: 68. — Euphorbia sect. Tithymalus subsect. Galarrhaei Boiss., 1862,1. c.: 113, quoad 
grex «Capsula laevis vel obscure et minute tuberculata, nec verrucosa: Species perennes», 
p. min. p. — Tithymalus sect. Galarhoeus Klotzsch, 1860, 1. c.: 64, p. min. p. 

Typus: E. rupestris Ledeb. 

Subsect. 1. Rupestres (Prokh.) Baikov, 2000, ijht. coh.: 44. — Euphorbia ser. Ru- 
pestres Prokh., 1964, ijht. coh.: 229, p. p.; ripox., 1949, ijht. coh.: 311, 337, nom. inval. 
(descr. ross.); EaHKOB, 1994, ijht. coh.: 122. 

Typus: E. rupestris Ledeb. 

Ser. 1. Rupestres Prokh. 1964, ijht. coh.: 229, s. str.; ripox., 1949, ijht. coh.: 311, 
337, nom. inval. (descr. ross.), p. p.; EaHKOB, 1994, ijht. coh.: 122; oh )Ke, 2000, ijht. 
coh.: 45. 

Typus: E. rupestris Ledeb. 

26. E. rupestris Ledeb., 1830, 1. c.: 26; C. A. Mey., 1833, 1. c.: 190; Ledeb., 1850, 
1. c.: 563; Boiss., 1862,1. c.: 114; Kpwji., 1909, ijht. coh.: 1187, p. p.; oh ace, 1935, ijht. 
coh.: 1867, p. p.;IIpox., 1926, ijht. coh.: 1378; oh ace, 1949, ijht. coh.: 341; oh ace, 1964, 
ijht. coh.: 229; EaHKOB, 1994, ijht. coh.: 122; oh ace, 1996, ijht. coh.: 55; oh )Ke, 2000, 
ijht. coh.: 45. — Tithymalus rupestris (Ledeb.) Klotzsch, 1860,1. c.: 73; non Lam., 1778. 

OnncaH c AjiTaa («in rupestribus apricis subsalsis ad fl. Tschegan»). Lectotypus 
(EaHKOB, 1994: 122): «Altai, 1826, Herb. Ledebour, 830.20» (LE!). 

Mli He HaimiH b Tep6apHH LE o6pa3ija H3 locus classicus. B aojihhc p. HeraH (Pe- 
cny6jiHKa Ajiran, Kom-ArancKHH p-H) HaM He yAanocb HaiiTH 3 tot bha (3KcneAHijHa 
IO^kho-ChGhpckoto 6oTaHHHecKoro caAa AnTancKoro roc. yHHBepcHTeTa, hiohl 1993 r.). 
JleKTOTHn BM6paH H3 aBTeHTHHHoro MaTepnajia, co6paHHoro A. EyHre b ropHOM AjiTae 
b 1826 r. 
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Poccha: Pecny6jiHKa Ajuan. — 3 hacmhk. 

Ser. 2 .Mongolicae Baikov, 1994, ijht. coh.: 122, s. str.; EaifrcoB, 2000, aht. coh.: 
44. — Euphorbia ser. Rupestres Prokh., 1964, 1. c.: 229, p. p. 

Typus: £. mongolica (Prokh.) Prokh. 

27. E . mongolica (Prokh.) Prokh., 1949, ijht. coh.: 342; Tpy6oB, 1982, ijht. coh.: 178; 
EaihcoB, 1994, ijht. coh.: 122; oh tkc, 1996, aht. coh.: 53; oh tkq, 2000, aht. coh.: 45. — 
Tithymalus mongolicus Prokh., 1930, Eioji. Tji. 6ot. caAa. AH CCCP, 29, 5—6 : 558. — 
E. pallasii auct. non Turcz.: Maxim., 1883, Mel. Biol. 11 : 883, p. p.; Kom., 1904, ijht. 
coh.: 689; npox., 1926, ijht. coh.: 1378; oh tkc , 1927, ijht. coh.: 202, p. p. — E. rupestris 
auct. non Ledeb.: HIhhikhh, 1914, OnepicH Ypjmx. xpa x. 234. Typus: «MoHrojnw, Ce- 
BepHLie npeAroptfl xp. Hx3-Eotao. Ymejibe b OTporax. 16 V 1926, E. B. Ko3JiOBa» (LE!). 

Pocchh: TyBa. MoHrojiira (ceB.) — 3hacmhk. 

B npoTOJiore AaHHoro BHAa Ha3BaHHe Euphorbia mongolica He 6 lijio achctehtcjilho 
o6HapoAOBaHO, nocKOJibKy yxa3aHO xa k chhohhm Tithymalus mongolicus Prokh. (npo- 
xaHOB, 1930). flaTOH AeHCTBHTejibHoro o6HapoAOBaHHH Ha3BaHM Euphorbia mongolica 
AOJDxeH 6 litl He 1930, a 1949 r., xorAa 6 lui ony6jiHKOBaH 14-ii tom «<Djiopbi CCCP». 
YKa3aHHe b HeM Ha anbTepHaraBHoe Ha3BaHHe BHAa — Tithymalus mongolicus , nomen. 
altem. — He OTMemieT AeHCTBHTejibHoro oGHapoAOBamra Ha3BaHmi «Euphorbia mongo- 
lica» , nocKOJibKy 3to npaBHJio BCTynHJio b CHJiy c 1 jiHBapji 1953 r. (Me)KAyHapoAHbiH 
KOAexc, ct. 34.2). 

Ser. 3. Verticillatae (Hurusawa) Baikov, 2000, aht. coh.: 45. — Euphorbia subgen. 
Esula sect. Esula subsect. Verticillatae Hurusawa, 1940,1. c.: 338, 343, p. p. — Galar- 
hoeus sect. Tithymalus subsect. Verticillataeldumsawa., 1954,1. c.:238, s. str.— Euphor¬ 
bia sect. Holophyllum ser. Mongolicae Baikov, 1994, ijht. coh.: 122, p. p. — E. sect. Ho- 
lophyllum ser. Rupestres Prokh., 1964, ijht. coh.: 229; npox., 1949, aht. coh.: 311, 337, 
nom. inval. (descr. ross.), p. p. 

Typus : E. fischeriana Steud. 

npH onHcaHHH pflAa Verticillatae (EaiiKOB, 2000) HaM He 6 mjio h3bcctho o noAceiojHH 
Verticillatae Hurusawa. noAcexijHfl Verticillatae cckahh Tithymalus poAa Galarhoeus, 
BbmeJieHHaa XypycaBOH, BKJiiOHaeT oahh bha- B KanecTBe ochobhoto AHaraocTHHecKoro 
npH3Haxa OTMeneHO MyTOBHaToe pacnoJio^KeHHe BepxHHX jihctbcb b otjihhhc ot noAcex- 
Ahh Esulae u Galarrhoei, hmcioiahx onepeAHoe pacnojio^KeHHe BepxHHX jihctbcb (jio^k- 
Haa MyTOBKa jihctbcb, noAnHpaiomaH BepxymeHHbiH 30hthk, 3Aecb He yHHTbiBajiacb). 

28. E. fischeriana Steud., 1840, 1. c.: 611; Hep., 1981, CocyA. pacT. CCCP: 215 
(«E. fischerana»); EaHKOB, 1994, ijht. coh.: 123; OH)Ke, 1996, ijht. coh.: 44; OH)Ke, 2000, 
UHT. coh.: 45. — E. verticillata Fisch., 1812, Mem. Soc. Nat. Moscou, 3:81. non Desf., 
1804. — E. pallasii Turcz., 1838, Cat. Baic., No. 1004, nom. nud. — E. pallasii Turcz. 
ex Ledeb.,1850, 1. c.: 2 : 565; Turcz., 1852, Bull. Soc. Nat. Moscou, 27, 2 : 358; id., 
1856, 1. c.: 85; Boiss., 1862, 1. c.: 114. — Tithymalus pallasii (Ledeb.) Klotzsch, 1860, 
1. c.: 73. — E. pallasii Turcz. var. glaberrima Maxim., 1883, Bull. Acad. Sci. Petersb. 
29 : 198. — Galarhoeus fischerianus (Steud.) Kitag., 1937, Bull. Inst. Sci. Res. Manch. 
1—3: 1; id., 1937, Rep. Inst. Sci. Res. Manch. 1 : 296. — Galarhoeus pallasii (Turcz.) 
Hatusima, 1938, Prelim. Rep. PI. Hokusen exper. Kyushu Univ. 10 : 86, p. p. 

OnncaH H3 flaypHH. 

Typus: speciei E. verticillata lectotypus. 

Lectotypus (Baikov, hoc loco): «Herb. Fischer. Dahuria» (LE!). 

ConiacHO cTaTbe 60 MoKAyHapoAHoro KOAexca 6oTaHHHecxoH HOMeHKJiaTypBi 
(2001), npaBHJibHbiM BapnaHTOM HanHcamni bhaoboto 3nHTeTa cjieAyeT cnmaTb «fi- 
scheriana», a He «fischerana» , xax 3to 6bijio cAejiaHO C. K. HepenaHOBbiM (1981). 
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Poccha: HHTHHCKafl o6ji. MoHrojiHH: MoHrojibcxo-flaypcxHH, BocTOHHo-MoHrojib- 
CXHH, npHXHHraHCKHH aHMaX. KHTaH! BHyTpeHHflfl MOHrOJIHfl, X3HJiyHI^3HH. 

PaHee jiexToran E. fischeriana 6biJi Bbi6paH HaMH H3 rep6apHbix o6pa3ijOB E. palla¬ 
sii, co6paHHbix H. C. TypnaHHHOBbiM b J[ aypHH h xpamimHxcfl b Ch6hpcxom cexTope 
Tep6apmi LE: «Dahuria, No. 2581» (EafixoB, 1994). Ero cjieAyeT cHHTaTb ranoM Ha3Ba- 
hh x E. pallasii. CorjiacHO npoTOJiory, ranoM Ha3BaHM E. fischeriana aojdxch 6litl ran 
E. verticillata Fisch., nocKOJibKy nepBoe Ha3BaHHe 6 lijio a^ho xa k 3aMemnomee Ha3Ba- 
Hue (nomen novum) am BToporo, oxa3aBinerocfl 6ojiee no3AHHM omohhmom. HeAaBHo 
HaM CTajin H3BecTHbi Apyrne c6opbi 3Toro bhA a, xpammuiecfl b 06ineM cexTope Tep6a- 
pHH LE noA Ha3BaHHeM E. pallasii. CpeAH hhx HMeeTca rep6apHbm 3X3eivinjrap c 3raxeT- 
xoh «Herb. Fischer, verticillata. Dahuria», HanncaHHOH xpynHbiM pa36opHHBbiM nonep- 
xom. rionepx Ha araxeTxe oneHb uoxotk Ha aBTorpacJ) O. E. Onmepa (JiHniimn, Bacnjib- 
neHxo, 1968, pHc. 121). 3 tot aBTeHTHHHbm o6pa3en (tph reHeparaBHbix no6era b (J)a3e 
ABeTeHHfl) mm npeAJiaraeM b xanecTBe JiexTorana E. verticillata Fisch. h rana ocHOBaH- 
Horo Ha HeM E. fischeriana Steud. 

29. E. komaroviana Prokh., 1949, aht. coh.: 734, 343; oh )xe, 1964, uht. coh.: 229; 
Bopo6., 1966, uht. coh.: 256; Kitag., 1979,1. c.: 427; Bopom., 1982, ijht. coh.: 387; Ee 3 - 
AeneBa, 1991, aht. coh.: 176. — E. pallasii Turcz. ex. Ledeb. var. pilosa Regel, 1861, 
Tent. FI. Ussuri: 128. — E. pallasii Turcz. ex Ledeb. var. pilosa Regel ex Boiss., 1866, 
in DC., Prodr. 15,2: 1265, nom. superfl. — Galarhoeuspallasii Hatsushima, 1938, Pre¬ 
lim. Rep. PI. Hokusen exper. Kyushu Univ. 10 : 86, p. p.; Hurusawa, 1954, 1. c.: 238, 
p. p. — Tithymalus komarovianus (Prokh.) Prokh., 1949, aht. coh.: 343, 734, nom. al- 
tem.— E. pallasii auct non Ledeb.: Korsh., 1892,1. c.: 385; Kom., 1904, aht. coh.: 686. 

OnncaH H3 ripHMopcxoro xpaa. Typus: «OxpecTHOcra r. BjiaAHBOCTOxa. Pa3T>e3A 
CeAaHxa Ycc. )x. a* 6 Maa 1911 r. A. HIoihhh. N° 458» (LE!). 

Pocchh: HHTHHcxaa o6ji. MoHroJimi: ripHXHHraHcxHH aiiMax. KmaS: X3HJiyHij3flH, 
Thphh. Kopea (ceB.). 

Subsect. 2. Blepharophyllae (Prokh.) Baikov, 2000, aht. coh.: 46. — Euphorbia ser. 
Blepharophyllae Prokh., 1964, aht. coh.: 229; oh )xe, 1949, aht. coh.: 311, 344, nom. in- 
val. (descr. ross.). 

Typus: E. blepharophylla Ledeb. 

Ser. 4. Blapharophyllae Prokh., 1964, aht. con.: 229, s. str.; oh )xe, 1949, aht. coh.: 
311, 344, nom. inval. (descr. ross.), p. p.; EafixoB, 2000, aht. coh.: 45. 

Typus: E. blepharophylla Ledeb. 

30. E. blepharophylla Ledeb., 1833, Icon. PI. 4 : 24; C. A. Mey., 1833,1. c.: 190; Le¬ 
deb., 1850,1. c.: 563; Boiss., 1862, 1. c.: 114; E. OeAH., 1916, aht. coh.: 304; KpbiJioB, 
1935, aht. coh.: 1868; Tlpox., 1949, aht. coh.: 345. — Tithymalus blepharophylla (Le¬ 
deb.) Klotzsch, 1860, 1. c.: 73; Tlpox., 1933, uht. coh.: 75. 

OnncaH H3 CpeAHen A3 hh. Lectotypus (Baikov, hoc loco): leg. in rupestribus 
montium Arka-ul et Dolen-Kara. 14 May. 1826. C. A. Meyer (LE!). 

Ka3axcTaH: BocTOHHO-Ka3axcTaHcxaa o6ji. KmaS: CHHbU3HH-YHrypcxHH aBT. p-H. 

31. E. rapulum Kar. et Kir., 1842, Bull. Soc. Nat. Mosc. 15, 2 : 448; Ledeb., 1850, 
1. c.: 561; E. OeAU., 1916, aht. coh.: 305; KpbuioB, 1935, aht. coh.: 1865; ripox., 1949, 
uht. coh.: 344. — Tithymalus rapulum (Kar. et Kin) Klotzsch, 1860, 1. c.: 67; IIpox., 
1933, aht. coh.: 73. 

OnncaH H3 Ka3axcTaHa (,ZbxyHrapHH). Lectotypus (TlpoxaHOB, 1933:74): 
In argillosis Songariae inter rivulos Donsyk et Tschulak. Kar. et Kir. coll. n. 1949 
(LE!). 
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Ka3axcTaH: BocTOHHO-Ka3axcTaHcicafl o6ji. flocraraeT Ha boctokc apeajia no6epe)Kbfl 
03. 3aHcaH. BocTOHHee h K»KHee 3 aMemaeTCfl 6jiH3KopoACTBeHHbiM E. blepharophylla. 

Sect. 8. Esw/aDumort., 1827,1. c.: 27; A. R. Smith a. Tutin, 1968,1. c.: 225; Tcjiltm., 
1996, ijht. coh.: 276; EaiiKOB, 2002, Turczaninowia, 5, 4 : 10. — Euphorbia L. subgen. 
Esula Pers. sect. Esula W. D. J. Koch, 1837,1. c.: 630, nom. superfl. — E sect. Tithyma- 
lus (Scop.) Boiss. subsect. Esulae Boiss., 1862,1. c.: 138, p. max. p.; Pax, 1891, in Engl, 
u. Prantl, Nat. Pflanzenfam. 3,5:110; ripox., 1927, aht. coh.: 210. — Euphorbia L. sub¬ 
gen. Paralias (Raf.) Prokh. sect. Esula Prokh., 1949, aht. coh.: 308, nom. superfl. — Tit- 
hymalus subgen. Keraselma Prokh. sect. Esula Prokh. 1933, uht. coh.: 166. — Galarhoe- 
us sect. Tithymalus subsect. Esulae (Boiss.) Hurusawa, 1954, Joum. Fac. Sci. Tokyo, 
sect. 3, 6, 6 : 239. 

Typus: E. esula L. 

Subsect. 1. Sieboldianae Prokh., 1949, aht. coh.: 451, 743; oh tkq, 1964, ijht. coh.: 
234. 

Typus: E. sieboldiana Morren et Decne. 

rioAceKijHfl BKjnonaeT Asa Me30Mop(J)HLix BHAa ceBepo-BOCTOHHoa3HaTCKoro reHe3H- 
ca, (J)HJioreHeTHHecKH 6jih3khx HanGonee npHMHraBHMM ceBepoa3HaTCKHM BHAaM H3 
ceKAHH Esula h Tulocarpa. B Mop(J)OJiorHHecKOM othohichhh 3 Ta rpynna npeACTaBjnieT 
co6oh npOMOKyTOHHoe 3BeH0 Me5KAy yKa3aHHMMH ceKAMMH, ho no npH3HaKaM HeKTap- 
HHKOB AOJDKHa paCCMaTpHBaTbCfl B COCTaBe CeKAHH Esula. 

32. E. sieboldiana Morren et Decne., 1836, Bull. Acad. Brux. 3 : 174; Boiss., 1862, 
1. c.: 158, p. p. (quoad, typ.); id. 1866, Ic. Euph.: tab. 104; Kom., 1904, uht. coh.: 690; Ki- 
tag., 1937, Lineam. FI. Mansh.; Hurusawa, 1940,1. c.: 450; npox., 1949, aht. coh.: 451; 
oh )Ke, 1964, uht. coh.: 234; Kitag., 1979, Neo-Lineam. FI. Manch.: 430, s. str. (excl. 
var.); Be3AeJieBa, 1991, aht. coh.: 179. — E. guilielmi A. Gray, 1859, Mem. Amer. 
Acad. Ser. 2, 6—9: 406. — Galarhoeus sieboldianus (Morr. et Decne.) Hara, 1935,1. c.: 
388; Hurusawa, 1954,1. c.: 240. — Tithymalus sieboldianus (Morren et Decne.) Prokh., 
1949, aht. coh.: 451, nom. altem.; Hara, 1954, Enum. Sperm. Jap. 3 : 56, nom. superfl. — 
E. coralloides auct. non L.: Thunb., 1784, FI. Jap.: 197, p. p. 

Typus: MecTOHaxo)KAeHHe rana HeH3BecTHO. 

Pocchh: o-b CaxajiHH, KypHJibCKHe ocTpoBa. 

33. E. taquetii Leveille et Vaniot, 1908, Feddes, Repert. — 5 : 281. — E. savaiyi 
Kiss, 1921, Bot. Kozl. 19 : 91; Prokh., 1949,1. c.: 452; npox., 1964, ijht. coh.: 234; Bo- 
po6 ., 1966, aht. coh.: 256; Ee3AejieBa, 1991, aht. coh.: 180. — E. sieboldiana var. mon- 
tana Tatewaki f. peninsularis Hurusawa, 1940, 1. c.: 450. — Tithymalus savaryi (Kiss) 
Prokh., 1949,1. c.: 452, nom. altem. — E. sieboldiana vox.peninsularis (Hurusawa) Kita¬ 
gawa, 1979, Neo-Lineam. FI. Manch.: 430. — E. sieboldiana auct. non Kiss: Kom., 1904, 
Aht. coh.: 2 : 692. 

OnHcaH c n-OBa Kopen («Corea: Quelpaert, in silvis, jul. 1907; no. 1980 (Urb. Fau- 
rie»). Typus: m ecTOHaxo)KACHHe rana HeH3Becrao. 

Pocchh: npnMopcKHH Kpaii. — n-OB KopeH (ceB.), CeB.-BocT. KHTah. 

B pe3yjibTaTe npoBeAeHHoro HCCJieAOBaHHH ycTaHOBJieHO, hto npHopHTerabiM Ha- 
3BaHHeM am 3 Toro BHAa cneAyeT cHHTaTb E. taquetii (Leveille, 1908). 

Subsect. 2. Potaninianae Baikov, 1994, ijht. coh.: 127 (. Potaniniae ). — Euphor¬ 
bia sect. Esula ser. Potaninianae (Baikov) Geltm., 2001, Hobocth chct. Bbicm. pacT. 
33 : 162, p. p., quoad typum. 

HanHcaHHe Ha3BaHira noAceKAHH H3MeHeHO b cootbctctbhh c peKOMeHAaAHeii 
T. B. EropoBoh (no ycraoMy cooSmeHHio fl. B. TejibTMaHa). 
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Typus: E. potaninii Prokh. 

MoHoranHafl noflceKm«L J\. B. TejibTMaH (2001) noHH3HJi paHr noAcexijHH ao p^Aa, 
BKJiioqHJi b Hero Asa BbicoKoropHbix ropHO-cpeAHea3naTCKHX BHAa E. cyrtophylla Prokh. 
h E. poecilophylla Prokli. h h3mchhji AHarH03 noAcexijHH. Kax 6 lijio OTMeneHO b cne- 
AHajibHO BbinojiHeHHOM HccjieAOBaHHH (EamcoB, 1993,2003a), E. potaninii nponcxoAHT 
ot o6mero c bhaumh noAcexijHH Sieboldianae h Esulae npeAxa h HaH6ojiee 6 jih30k k He- 
My, no cpaBHeHHio c ApyrHMH coBpeMeHHLiMH BHAaMH cexijHH Esula (EaHKOB, 2001b, 
20026). 3to eAHHCTBeHHMH bha cexijHH Esula , hmckhahh ctoji6hkh h pbiJibija, xapax- 
TepHLie RJin bhaob cexijHH Holophyllum. Taxoe cxoactbo noATBep)KAaeT reHeTHHecxne 
cbh3h 3thx cexijHH b nponiJiOM h 6jih30ctl E. potaninii k hx o6meMy npeAKy. Ca- 
MOCTOHTeJiLHOCTb noAcexijHH Potaninianae noATBep)KAaeTCH Tax^xe h tcm, hto apeaji 
E. potaninii He nepexpbiBaeTCH c apeajiaMH bhaob H3 noAcexijHH Esulae h Sieboldianae 
(EafixoB, 19966). 

34. E. potaninii Prokh., 1927, aht. coh.: 210; flaHHJiOB, 1984, b Onp. pacT. TyB. 
ACCP : 118; EafixoB, 1994, aht. coh.: 127; oh ace, 1996, aht. coh.: 53. 

OnncaH H3 MoHrojiHH (ceB.). Typus: Mongolia borealis, ad fl. Burgassutaj valle la- 
cus Urjuk-nor solo sicco lapidoso argilloso cum Lasiagrostide et Iride ensata (a lacu Ur- 
juknor usque ad trajectum Ulan-daban copiose crescit), 21 VI 1879, G. Potanin (LE!). 

Pocchh: Pecny6jiHxa TyBa. — MoHrojma. — Shacmux. 

Subsect. 3. Esula. — Euphorbia L. subgen. Esula Pers. sect. Esula Dumort. subsect. 
Esulae Boiss.; ripox., 1964, aht. coh.: 233, p. p.; EafixoB, 1994, aht. coh.: 125; Tcjiltm., 
1996, aht. con.: 276; EaifrcoB, 2002, Turczaninowia, 5, 4 : 11. — E. sect. Tithymalus 
(Scop.) Boiss. subsect. Esulae Boiss., 1862,1. c.: 138, p. p.; Pax, 1891, in Engl. u. Prantl, 
Nat. Pflanzenfam. 3, 5 : 110; ripox., 1927, aht. coh.: 210. — Tithymalus subgen. Ke- 
raselma Prokh. sect. Esula Prokli., 1933, aht. coh.: 166. — E. subgen. Paralias (Raf.) 
Prokh. sect. Esula Prokh. subsect. Esulae Prokli., 1949, aht. coh.: 308, nom. superfl. — 
Galarhoeus sect. Tithymalus subsect. Esulae (Boiss.) Hurusawa, 1954, Joum. Fac. Sci. 
Tokyo, sect. 3, Bot. 6, 6 : 239. 

Typus: E. esula L. 

riojiHbie cboaxh chhohhmhxh bhaob E. borealis , E. dahurica , E. esula , E. lenensis 
h E. maackii ony6jiHXOBaHbi paHee (EanxoB, 2002a). 

Ser. 1. Latifoliae Baikov ser. nov. — Euphorbia ser. Esulae Prokh., 1964,1. c.: 233, 
p. min. p.; IIpox., 1949, aht. coh.: 311, 337, descr. ross., p. min. p.; EafixoB, 1994, aht. 
coh.: 125, p. min. p. — E. ser. Lucidae auct. non Prokh.: TejibTM., 2001, aht. coh.: 158, 

p. p. 

Herbae perennes 50—100 cm alt. Caules alti, glabri. Folia caulina media ovata, ellip- 
tica vel ovato-oblonga, obtusiuscula, 1—2 cm lata, submembranacea. Inflorescentia pa- 
niculato-umbellata: umbella terminalis 8—17-radiata. Radii bis bifidi. Folia radiorum 
floriferorum reniformia membranacea, saturatius flavescentia. Capsula parvula, 2.5— 
3 mm lg., 3—3.5 mm diam., laeviuscula. Glandulae comibus brevissimis. Semina ellip- 
soidea caruncula minuta sessilia. 

Typus: E. latifolia Ledeb. 

MHorojieTHHe TpaBbi 50—100 cm bmc. Ctc6jih Bbicoxne, rojibie. CpeAHHHbie jihctba 
HHA eBHAHbie, ajumnTHHecxHe hjih HHiieBHAHO-npoAOJiroBaTbie, 1—2 cm mnp. CoijBe- 
Tne MeTejibHaT0-30HTHX0BHAH0e, BepxymeHHbiH 30 hthx 8—17-JiyneBOH. Jlynn Asaac- 
Abi ABypa3AejibHbie. JIhctbh Ha abctohochbix Jiynax nonxoBHAHbie, TOHxne, hhtch- 
chbho 5xeJiTOBaTbie. Kopo6onxH Mejixne, 2.5—3 mm aji., 3—3.5 mm b ah aM., nonra 
rjiaAxne. HexTapHHXH c oneHb xopotxhmh po^xxaMH. CeMeHa ajumncoHAajibHbie, c He- 
6ojibmoH CHAflueH xapyHxyjion. 


148 



Tun : E. latifolia Ledeb. 

fl. B. TeJiLTMaH (2001) h3mchhji h AonojiHHJi AHarH03 pa^a Lucidae Prokh., b pe- 
3yjibTaTe E. latifolia h E. borodinii bohijih b ero cocTaB. 

35. E. latifolia Ledeb., 1830, Icon. PI. FI. Ross. 2 : 25; C. A. Mey., 1833, 1. c.: 183; 
Ledeb., 1850,1. c.: 578; Boiss., 1862,1. c.: 161; KpmioB, 1909, aht. coh.: 1194; oh tkq, 
1935, ijht. coh.: 1881; BaHKOB, 1996, ijht. coh.: 48. — Tithymalus latifolius (Ledeb.) 
Klotzsch, 1860, 1. c.: 89; ripox., 1933, aht. coh.: 176. 

OmicaH c Ajiraa. Lectotypus (EamcoB, 1994 : 125): Altai, ad mont. Kurtschum 
pr. Nabaty, 9—10 Jun. C. A. Meyer (LE!). 

Pocc ha: AjiTaHCKHH Kpaii, Pecny6jiHKa AjiTaii. Ka 3 axcTaH: BocTOHHo-Ka3axcTaH- 
cxaH o6ji. — CpeAHHH A3 hjl 

36. E. borodinii Sambuk, 1928, Eiojiji. AH CCCP, 7 : 45; ripox., 1949, aht. coh.: 
427; oh )Ke, 1964, ijht. coh.: 233; EajiaHAHH, 1994, b Onp. cocyA. pacT. Cp. Ypajia: 
307. — Galarhoeus borodinii (Sambuk) Prokh., 1941, ijht. coh.: 71. — Tithymalus boro¬ 
dinii (Sambuk) Prokh., 1949, ijht. coh.: 427, nom. altem. 

OnncaH H3 ApxaHrejibCKOH o6ji. Typus: Prov. Archangelsk, distr. Petschora, 
Ustj-Cilma (LE!). 

Pocchh: CBepAJiOBCKaH o6ji. (EajiaHAHH, 1994). — Boct. EBpona. 

Ser. 2. Lucidae Prokh., 1964, ijht. coh.: 234; oh ace, 1949, aht. coh.: 429, 329, descr. 
ross.; BaiiKOB, 1994, ijht. coh.: 125; TejibTM., 2001, aht. coh.: 158, p. p. 

Typus: E. lucida Waldst. et Kit. 

37. E . lucida Waldst. et Kit., 1801 (1802), Descr. Icon. PI. Hung. 1 : 54; Ledeb., 1850, 
1. c.: 578; Boiss., 1862, 1. c.: 163; KpbiJioB, 1935, aht. coh.: 1880; EaifrcoB, 1996, ijht. 
coh.: 51; TeJibTM., 1996, aht. coh.: 276. — Tithymalus lucidus (L.) Garcke, 1849,1. c.: 
292; Klotzsch, 1860, 1. c.: 89. 

OnncaH H3 EBponbi («Crescit in fossis aliisque locis humidis Comitatus Pesthi- 
nensis, Albensis, Tolnensis, Bekesiensis et Biharien sis, nec non in Banatu inter Orfo- 
vam et Ogradinam ad Danubium»). Typus: MecTOHaxo^KACHHe rana HeH3BecTHO. 

Pocchh: TiOMeHCKaa o6ji. — 3an. h Boct. EBpona. 

38. E. mandshurica Maxim., 1883, Bull. Acad. Sci. Petersb. 29 : 203; Kom., 1904, 
Aht. coh.: 691; Bopo6., 1966, aht. coh.: 256; Ee3AeneBa, 1991, aht. coh.: 178; Ty6aHOB, 
1996, aht. coh.: 75. — Galarhoeus mandshuricus (Maxim.) Kitagawa, 1937, Bull. Inst. 
Sci. Res. Manch. 1,3:4; Hurusawa, 1954,1. c.: 240. — Tithymalus mandshuricus (Ma¬ 
xim.) Sojak, 1972, 1. c.: 140, 3—4 : 173. — E. maackii auct., non Meinsh.: neimcoBa, 
1979, aht. coh.: 650, p. min. p. — E. iberica auct. non Boiss.: Boporn., 1985, Oji. hccji. 
b pa3H. pahoHax CCCP : 180. 

OnncaH H3 IOhchoh MaHbH)KypHH: «Mandshuria australiore desertis alto gramine tec- 
tis secus inferiorem decursum fl. Sungari, prope Emmake et Kjaure; ad fl. Suifim» (Ma- 
ximowicz, 1883 : 204). Lectotypus (Baikov, hoc loco): «Pratis ... Sungari. Maximo- 
wicz. ... VII 1859» (LE!). 

Pocchh: npHMOpcKHH Kpaii. MoHrojiM. KHTaft (CeB.-BocT.). Kopea (ceB.). — 3hac- 

MHK. 

39. E. chankoana Worosch., 1961, Eiojiji. TjiaB. 6ot. caAa AH CCCP, 40 : 51. — Ti¬ 
thymalus chankoanus Sojak, 1972, 1. c.: 171. — E. esula subsp. chankoana (Worosch.) 
Worosch., 1982, Onp. pacT. cob. flajibH. Boct.: 180; Bopom., 1985, Ojiop. hccji. b pa3H. 
paHOHax CCCP: 180. — E. discolor auct. non Ledeb.: Ee3AejieBa, 1991, aht. coh.: 177, 
p. p. quoad syn. 
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OnncaH H3 ripHMopcKoro Kpan. T y p u s: Reg. Primorsk, lacus Chanka prope pag. Vla- 
dimiro-Petrovka, in arenosis, 19 X 1953. V. N. Woroschilov (LE!, isotypus — MHA). 

Pocch x: npHMOpcKHH Kpaii. — Shacmhk. 

40. E. dahurica Pesclikova, 1979, Hobocth chct. blichi. pacT. 15 : 238; EaiiKOB, 
1996, aht. coh.: 43; oh )Ke, 2002, Turczaninowia, 5, 4 : 12. — E. esula L. var. latifolia 
auct. fl., nonLedeb.: Maxim., 1883,1. c.: 840,p. p.; Kom., 1904, ijht. coh.: 690. — E. esu¬ 
la var. genuina auct. non Boiss.: Korsh., 1892,1. c.: 386. — E. esula auct. non L.: Kom. h 
Kjio6yKOBa-AjiHcoBa, 1925, aht. coh.: 287, p. p.; ohh jkq, 1932, aht. coh.: 711, p. p.; Ki- 
tag., 1979,1. c.: 427, p. p. 

OnncaH H3 3a6aiiKajiLH. Typus: «HHTHHCKafl o6ji., Hep.-3aBOACKHii p-H, c. MapbH- 
ho, JieBaB noiiM. Teppaca ApryHH Bbime cena, 23 VII 1960, JI. Homokohob, A. 3apy6HH» 
(LE! Isotypus — NSK!). 

CoBMemaeT npn3HaKH paAOB Lucidae (cTpoeHne nJiOAOB), Esulae (cTpoeHne jihctb- 
eB) h HOBoro pw Latifoliae (ra6HTyc) h motkct paccMaTpHBaTBCH Kax 6jih3khh k hcxoa- 
HOMy npeAKOBOMy THny noAceKijHH Esulae. 

Pocchh: HHTHHCKaH o6ji., AMypcKaa o6ji., ripHMopcKHH Kpaii. — 3hacmhk. 

Ser. 3. Esula Prokli., 1964, aht. coh.: 234 (Esulae); ripox., 1949, aht. coh.: 429,329, 
descr. ross., s. str.; EaiiKOB, 1994, aht. coh.: 125, s. str.; TejibTMaH, 2001, aht. coh.: 159, 
p. max. p.; EaiiKOB, 2002, Turczaninowia, 5, 4 : 11. 

Typus: E. esula L. 

PflA paccMOTpeH b y3KOM CMMCJie: E. laifolia h E. borodinii BbiAejieHbi b hobbih p^A 
Latifoliae , E. dahurica nepeMemeH b p^A Lucidae , KcepoMop(J)Hbie y3KOJiHCTHbie bhabi 
c MajiojiyueBbiM BepxyineuHbiM 30hthkom nepeHeceHbi b p^A Leptocaula Geltm. 

41. E. esula L., 1753, Sp. PL: 461; EaiiKOB, 2002, aht. coh.: 13. 

OnncaH H3 EBponbi: «Habitat in Germania, Belgio, Gallia». 

Lectotypus (EaiiKOB, 2002a): Herb. Linn. No. 630.64 (LINN, photo LE!). 

Poccha: TiOMeHCKan o6ji., KypraHCKaa o6ji., OMCKaa o6ji., HoBOcnGHpcKaa o6ji., Ke- 

MepoBCKaH o6ji., AjiTaHCKHH Kpah, Pecny6jiHKa Ajyt3.Pl, KpacHoapcKHii Kpaii, XaKacHfl, 
TyBa, HpKyTCKaH o6ji., Eyp^THH, HHTHHCKafl o6ji., #Ky thh, Xa6apoBCKHii Kpaii, npn- 
MopcKHii Kpaii, n-OB KaMuaTKa, o-b CaxajiHH. Ka3axcTaH. MoHrojnni. Kmaii: Chhb- 
A3HH-YiirypCKHii aBT. p-H. — 3an. h Boct. EBpona, KaBKa3, CpeAH3eMHOMopbe, Majiaa 
A 3 hx, CeB. AMepHKa (3aHOCHoe). 

no-BHAHMOMy, b EBpone E. esula 6biji npaKTHHecKH nornomeH b pe3yjibTaTe ra6pH- 
AH3aAHH c E. virgata. B OTHOCHTejibHO HeH3MeHeHHOM BHAe E. esula coxpaHHJicn b 6o- 
peanbHoii CeBepHoii A3hh. Bonpoc o npHMeHeHHH Ha3Bamni E. esula k ceBepoa3HaT- 
ckhm pacTeHHAM ocjio^KHeH OTcyTCTBHeM b npoTOJiore yKa3aHHH Ha pacnpocTpaHeHHe 
BHAa b Ch6hph, a TajoKe Bbi6opoM neKTorana (EaiiKOB, 2002a). 

42. E. borealis Baikov, 2002, aht. coh.: 17. — Euphorbia discolor auct. non Bertol., 
1850,necLedeb. XI. 1850:Turcz., 1856,1. c.:2,2 : 87;npox., 1949, aht. cou.:423,p. p. 

Typus: HoBocnGHpcKaji o6ji. OKp. HoBOcnGHpcKa. CocHOBbiii Jiec. 061X2006 
(ab.), K. C. EaiiKOB (NSK). 

Pocc mi: TiOMeHCKafl o6ji., KypraHCKaa o6ji., OMCKaa o6ji., HoBOCH6HpcKaa o6ji., Ke- 
MepoBCKafl o6ji., AmaiicKHii Kpaii, Pecny6jiHKa Ajrraii, KpacHoapcKHii Kpaii, XaKacHfl, 
TyBa, HpKyrcKaji o6ji., Eyp^THH, HHTHHCKaa o6ji., #Ky tha, Xa6apOBCKHii Kpaii, npn- 
MopcKHii Kpaii. Ka3axcTaH: BocT04Ho-Ka3axcTaHCKaa o6ji. MoHrojina (ceB.). KHTaii: 
CHHbA3HH-yiirypcKHH aBT. paiioH. — Shacmhk. 

43. E. maackii Meinsh., 1871, Beitr. Kenntn. Russ. Reich. 26 : 204; EaiiKOB, 2002, 
Aht. con.: 19. 
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OnncaH H 3 ^[KyTHH: «Sandige Abhange auf der Insel Sochechaja, 7 Juli, bluhend 
und mit jungen Fruchten». 

npHMenaHHe.ilHe o6Hapy»HJi THnoBoro 3K3eMiuiflpa b Tep6apHH BHH PAH, r,ne oh .hojdkch xpa- 

HHTbCfl. 

Pocchh: #Ky tha. — Shacmhic. 

44. E. lenensis Baikov, 1996, Hobocth chct. bmcih. pacT. 30 : 116; oh tkq, 1996, 
ii,ht. coh.: 50; oh ace, 2002, aht. coh.: 20. 

OnncaH H 3 HpKyTCKOH o6ji. Typus: Regio Ircutensis, distr. Mamsko-Tshuiensis, 
adripamfluminis Lena sinistram, 3 km infra pagumUst-Tshuia, 185 ms. m., inglareoso, 
1 IX 1977, M. Ivanova et A. Solovjev, Ns 2350 (LE! isotypus — NSK!). 

Pocchh: HpKyTCKaH o6ji., ^Kyraa. — 3 hacmhk. 

45. E. korshinskyi Geltm., 1996a, 1. c.: 281; TejibTM., 19966, ijht. coh.: 85. — E. esu¬ 
la auct. non L.: KpbiJiOB, 1881, Tp. o6m. ecTecTB. npn Ka3aH. yH-Te, 12, 4 : 274, p. p.; 
Korsh., 1898, Mem. Sci. Petersb., ser. 8, 7, 1 (Tent. FI. Ross. Orient.): 376, p. p.; Baii- 
kob, 1994, u,ht. coh.: 125, p. p.; oh tkc, 1996, aht. coh.: 44, p. p. — E. gmelinii auct. non 
Steud.: Cepr., 1964, ijht. coh.: 3385, p. p. — E. borodinii Sambuk X E. gmelinii Steud.: 
TejiLTM., 1996a, ijht. coh.: 286 (fide TejibTMaH, 19966, uht. coh.: 86). 

OnncaH H3 riepMCKOH o6ji. Typus: Ural, prov. Perm, Kynowski Sawod, P. Krylow 
679, s. d. (LE!). 

Pocc ha: TiOMeHCKaa o6ji., KypraHCKaa o6ji., OMCKaa o6ji. Ka3axcTaH: BocTOHHO-Ka- 
3axcTaHCKaH o6ji. — 3hacmhk. 

npHHHHOH rjix onHcamra 3Toro BHAa HBHJiocb 6onee y3Koe, neM b Hauinx ny6jiHKa- 
jyaxx, noHHMaHHe fl. B. TejibTMaHOM bhaob 3toh rpynnbi, hto, 6e3ycjiOBHO, Bbi3BaHO 
60 JIBHIHM HHCJIOM BHAOB, OnHCaHHbIX JJJLX TeppHTOpHH BOCTOHHOH EBpOnbl. TlpHAep- 
)KHBaHCb 6ojiee yMepeHHOH tohkh 3peHH$i Ha BHAOByio caMOCTOflTeJibHOCTb OTAejibHbix 
Mop(J)OJiorHHecKHx (JiopM H3 nojiHMopcjmoro KOMnneKca E. esula s. 1., x 6bi OTHec AaH- 
HbiH bha k E. borealis. C Apyron CTopoHbi, 3Ta TOHKa 3peHHa He xbxxztcx eAHHCTBeH- 
HO BepHOH. CHHTaiO B03M05KHBIM, B OTJIHHHe OT paHHCH n03HIJHH, BblACJieHHe MeJIKHX 
bhaob, ecjiH oho noATBep)KAaeTCfl hx 3KOJioro-reorpa(J)HHecKHMH napaMeTpaMH h co- 
rjiacyeTCH c npeACTaBJieHMMH o m exaHH3Max BHAOo6pa30BaHira b 3tom nojiHMopcJ)- 
hom KOMnneKce. npHHaAJie5KHOCTb E. korshinskyi KOMnJieKcy E. borealis (=E. disco¬ 
lor auct.) noATBep)KAaeT h aBTOp onncaHiui 3Toro BHAa (TejibTMaH, 19966). 

46. E. tshuiensis (Prokli.) Ser., 1935, Oji. 3an. Ch 6. 8 : 1880; ITpox., 1949, aht. coh.: 
440; BaiiKOB, 1996, ijht. coh.: 56. — Tithymalus tshuiensis Prokh., 1933, Chct. 3aM. 
Tomck. yHHB. 20 : 1. — E. esula var. caesia C. A. Mey., 1833, 1. c.: 182; Ledeb., 1850, 
1. c.: 576; Boiss., 1862,1. c.: 161; KpbiJiOB, 1909, hht. coh.: 1193. 

Typus: Altai, in sterilissimus lapidosis deserti Tshujae, (fl.), N 712, A. Bunge (LE!, 
isotypus — TK!). 

E. tshuiensis (Prokh.) Serg. var. tuvinica Baikov var. nov. — Plantae perennes, 
20—30 cm alt., foliis linearibus, 2—4 cm lg., 2—4 mm It. 

Typus: (ran): TyBHHCKaa ACCP, yjiyr-XeMCKHH p-H, 3an. CaflH, Yiokckhh xp., 
OKp. A- 3p6eK, KOKH. CKJIOH, BbIC. 900 M. JlanHaTKOBO-TOHKOHOrOBO-nblpeHHO-KOBMJIb- 
nax KaMeHHCTaH cTenb. 1975.07.21 (oma.), M. JIoMOHOcoBa, T. TpymeBCKaji (NS). 
MHoroneTHHe pacTeHHH 20—30 cm bmc.; JiHCTbji JiHHeHHbie, 2—4 cm aji., 2—4 mm 

HIHp. 

Pocchji: Pecny6jiHKa Ajrraii, TyBa. Mohtojihji. — Shacmhk. 

Ser. 4 . Leptocaula Geltm., 2000, ijht. coh.: 109, s. str.; oh tkc, 2001, aht. coh.: 
161. — Euphorbia L. sect. Esula W. D. J. Koch ser. Esula Prokh., 1964, uht. coh.: 223; 
IIpox., 1949, aht. coh.: 419,327, descr. ross.,p. p.; EaHKOB, 1994, uht. coh.: 125, p. p.— 
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E. sect. Esula W. D. J. Koch ser. Virgatae Prokh., 1964, ijht. coh.: 1 : 234; ripox., 1949, 
ijht. coh.: 429, 329, descr. ross., p. min. p.; EaHKOB, 1994, ijht. coh.: 125, p. min. p. 

Typus: E. leptocaula Boiss. 

PflA npHHHT 3Aecb b y3KOM CMMCJie h o6i>eAHHHeT TOHKOCTe6eJiLHbie CTenHbie bhabi 
c MajiojiyHeBMM BepxymeHHbiM 30hthkom, y3KHMH (ao 3 mm nmp.) cpeAHHHMMH jihctb- 
HMH H CepOBaTO-3eJieHLIMH 6paKTeHMH BO BpeMfl ABeTeHHH. 

47. E. kirimzjulica Stepanov, 1994, OjioporeH. aHanm: 84; C/renaHOB, 2000, Bot. 
)KypH. 85, 3 : 74; EamcoB, 1996, aht. coh.: 48. 

OnncaH H3 KpacHoapcicoro Kpaa. Typus: Prov. Krasnojarsk, distr. Ermakovskij, 
25 km ad meridiem ab pago Tanzybaj, fl. Kirimzjul (affluentiae sinistrae fl. Bolschoj 
Kebesh), 8 km ab ostio, denudationes „Maralia Skala” expositiones austro-orientalis, 
05 VII 1993, N. Stepanov (NS!, isotypi — LE!, KRAS). 

Pocchh: KpacHO^pcKHH Kpau. — 3 hacmhk. 

48. E. microcarpa Prokh. ex Kryl., 1935, aht. coh.: 1878; riaBJi., 1935, aht. coh.: 
452; ripox., 1949, aht. coh.: 429; Cepr., 1964, aht. coh.: 3385; EaifrcoB, 1996, aht. coh.: 
52. — Tithymalus microcarpus Prokh., 1933, ijht. coh.: 171, nom. inval. (pro syn.); 
ripox., 1949, aht. coh.: 420. — E. kaleniczenkoi Czem., 1859, KoHcn. pacT. oxp. Xapb- 
KOBa: 55, p. p.; Tcjiltm., 1996, aht. coh.: 278, p. p.; oh tkq, 1996, aht. coh.: 77, p. p. — 
E esula var. gracilis Kryl., 1909, aht. coh.: 1193. — Galarhoeus subtilis Prokh., 1941, 
Aht. coh.: 48. — E. subtilis Prokh., 1941, ijht. coh.: 48, nom. altem. — E. leptocau¬ 
la auct. non Boiss.: Kpmi., 1909, aht. coh.: 1194. 

OnncaH H3 Ka3axcTaHa. Typus: «CeMHnanaTHHCKaa o6ji., KapicapajiHHCKHH ye3A, 
6eper p. TajiAbi. CojiOHijeBaTbiH Jiyr. 27/VI 1914, C. E. KynepoBCKaa 322» (LE! iso- 
typus — LE!). 

Pocch x: TiOMeHCKaa o6ji., KypraHCKaa o6ji., OMCKaa o6ji., HoBocnGHpcKafl o6ji., 
AjiTaHCKHH Kpafi, Pecny6jiHKa AjiTafi. Ka3axcTaH: BocTOHHO-Ka3axcTaHcicafl o6ji. — 
Boct. EBpona (TejibTMaH, 1996). 

npHHHTO cHHTaTb, hto Ha3BaHne Euphorbia microcarpa 6wjio o6HapoAOBaHO ITpo- 
xaHOBMM (1933). OAHaKO oho npHBeAeHO b stoh pa6oTe tojibko kslk chhohhm, noaTOMy 
ero o6HapoAOBaHHe Hejib3a CHHTaTb AeHCTBHTejibHbiM (Me5KAyHapoAHbiH KOAeicc 6oTa- 
HHHecKOH HOMeHKJiaTypbi, ct. 34.1). riepBbiM ero o6HapoAOBan n. H. KpbiJiOB (1935). 

49. E. karoi Freyn, 1896, Osterr. Bot. Zeitschr. 46 : 58; ripox., 1949, aht. coh.: 424; 
rionoB, 1959, aht. coh.: 822, p. min. p.; rieniKOBa, 1979, aht. coh.: 649, p. min. p.; Eafi- 
kob, 1996, aht. coh.: 47; oh tkc, 1997, Oji. h pacT. pec. 3a6aHK. 1 : 31 . — Tithymalus ka¬ 
roi (Freyn) Prokh., 1949, aht. coh.: 424, pro syn. 

OnncaH H3 flaypHH. Lectotypus (EaifrcoB, 1994): Dahuria, Steingeroll amNercz- 
flus, v rossypach skal nad Nerczei 1892, legit. F. Karo, N 8 (LE!). 

Pocchh: HpicyTCKafl o6ji. HHTHHCKaa o6ji. — 3hacmhk. 

50. E. leoncroizatii (Hurusawa) Oudejans, 1989, Phytologia, 67, 1 :46; id., 1990, 
World Cat. Euph.: 232; Czer., 1995, Vase. pi. form. USSR: 225. — Galarhoeus croizatii 
Hurusawa, 1954,1. c.: 249. — E. esula var. cyparissioides Boiss., 1862,1. c.: 161, p. p.; 
Kom., 1904, aht. coh.: 690; Maxim., 1883,1. c.: 840; EaihcoB, 1996, aht. coh.: 44; oh )Ke, 
1997, Oji. h pacT. pec. 3a6aifrc. 1:31. — E. discolor subsp. karoi (Freyn) Bassargin, 
1981, Bot. )KypH. 66, 3 : 430, quoad pi. excl. typo; Ty6aHOB, 1996, aht. coh.: 75. — 
E. cyparissias auct. non. L.: Ledeb., 1850,1. c.: 574, p. p.; Turcz., 1856,1. c.: 86; Kom. h 
Kfio6yKOBa-AjiHCOBa, 1925, aht. coh.: 287, p. p.; ohh xce, 1932, aht. coh.: 711. — E. ka¬ 
leniczenkoi auct. non Czem.: Kitagawa, 1937, Lineam. Fl. Manch.: 58; Hurusawa, 1940, 
1. c.: 392, inch var. nana Hurusawa. — E. croizatii auct. non Leandri, 1946: Kitag., 1956, 
Joum. Jap. Bot. 31 : 304; id., 1979, Neo-Lineam. Fl. Mansh.: 426; Boporn., 1982, ijht. 
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coh.: 389. — E. karoi auct. non Freyn: rionoB, 1959, aht. coh.: 822; MajibiineB, 1972, 
BbicoKoropH. (J)ji. CTaH. Haropbfl: 116; rieniKOBa, 1972, CTenH. <J>ji. BanK. Ch6.: 79, 
p. max. p. — E. discolor auct. non Ledeb.: Tpy6oB, 1982, ijht. coh.: 179, p. p. — Galar- 
hoeus kaleniczenkii Kitagawa, 1937, Rep. Inst. Sci. Res. 1 : 263; id., 1937, Bull. Inst. Sci. 
Res. Manch. 1—3. 

OnncaH H3 Ccb.-Boct. Kinaa (MaHbH5Kyp™). Typus: Manchuria, prov. Fengtien, 
in monte Daiosho-zan. 1930. M. Kitagawa (Hurusawa, 1954 : 249). 

Pocchh: HpicyrcKafl o6ji., Eypimni, HmnHCKaa o6ji. KHTaft (Ccb.-Boct.). — Ohacmhk. 

Hobbih /ym (Jjjiopbi Cn6npH bha, paHee othochmbih k E. karoi s. 1. 

51. E. cyparissias L., 1753, Sp. PL: 461; Ledeb., 1850,1. c.: 574, s. str.; Boiss., 1862, 
1. c.: 160; KpbiJiOB, 1935, aht. coh.: 1874; ripox., 1949, aht. coh.: 439; EaincoB, 1993, 
Ch6. 6hoji. )KypH. 2 : 76; oh )Ke, 1996, aht. coh.: 43; TejibTM., 1996, aht. coh.: 280. — 
Tithymalus cyparissias (L.) J. Hill, 1768,1. c.: 172.4; Scop., 1772,1. c.: 339; Lam., 1779, 
FI. Fr. 3 : 96. — Galarhoeus cyparissias (L.) Small ex Rydb., 1932, FI. Praires et Plains 
Centr. N. Amer.: 520; npox., 1941, aht. coh.: 53. — Esula cyparissias (L.) Haw., 1812, 
1. c.: 155; id., 1819, 1. c.: 170. 

OnncaH H3 EBponbi («Habitat in Misnia, Bohemia, Helvetia, G. Narbonensi»). Lec- 
totypus (Baikov, hoc loco): Herb. Linn. N 630. 67 (LINN, photo LE!). 

Pocchh: KypraHcxaH o6ji. (3aHOCHbiii?). — 3an. h Boct. EBpona, CpeAH3eMHOMopbe, 
CeB. AMepHKa (3aHOCHbiii). 

Ser. 5. VirgataeVxokh., 1964, ijht. coh.: 234; npox., 1949, aht. coh.: 429,329, descr. 
ross., s. str.; BaiiKOB, 1994, ijht. coh.: 125, s. str.; TejibTM., 2001, aht. coh.: 160, p. p. 

Typus: E. virgata Waldst. et Kit. 

PflA paccMOTpeH b y3KOM CMbicjie: c yneTOM Mop(J)OJioraHecKHX h 3KOJioraHecKHX 
pa3JiHHHH CTenHbie bham c bbicotoh no6eroB ao 40 cm h OTHOCHTeJibHO kopotkhmh h 
y3KHMH JiHCTbHMH BbiAejieHbi b piiA Subcordatae. 

52. E. virgata Waldst. etKit., 1803—1804 (1805), 1. c.: 176, t. 162, nonDesf., 1804; 
Ledeb., 1850,1. c.: 575, p. p. (excl. var.); Boiss., 1862,1. c.: 159, p. p. (excl. var.); Kpbi- 
jiob, 1909, aht. con.: 1191, s. str. (excl. var.); EaincoB, 1996, aht. coh.: 57; Ty6aHOB, 
1996, aht. con.: 75; TejibTM., 1996, aht. coh.: 278; oh tkc, 1996, aht. coh.: 77; oh tkc, 
1998, Ann. Bot. Fenn. 35 : 116, p. p.; BaiiKOB, 2001, aht. coh.: 171. — Esula virgata 
(Waldst. et Kit.) Haw., 1819, 1. c.: 171. — Euphorbia virgata var. virgata C. A. Mey., 
1833, 1. c.: 181. — Tithymalus virgatus (Waldst. et Kit.) Garcke, 1849, 1. c.: 292. — 
E. esula subsp. tommasiniana (Bertol.) Nyman, 1881, Consp.: 652; A. R. Smith et Tutin, 
1968, 1. c.: 226. — E. virgata var. typica Kryl., 1909, aht. coh.: 1191. — Tithymalus 
waldsteinii Sojak, 1972,1. c.: 177. — E. waldsteinii (Sojak) Czer. II 1981, CocyA. pacT. 
CCCP: 216; A. R. Smith, XI 1981, Kew Bull. 36, 2 : 216, nom. superfl. — E. subesula 
Charit., 1996, aht. coh.: 107, pnc. 34. 

OnncaH H3 EBponbi: «Habitat, si altiora loca montosa demas, per omnem fere Hunga¬ 
rian!, Croatiam et Sclavoniam locis siccis: velut inaggeribus, marginibus et versuris agro¬ 
rum, inque pratis» (PR). Typus: TOHHoe MecTOHaxo)KAeHHe HeH3BecTHO. 

Pocchh: TiOMeHcxaH o6ji. (k»k. nacTb), KypraHCKaa o6ji., OMCKaa o6ji., Hoboch- 
GnpcKaH o6ji., KeMepoBCKafl o6ji., AjiTaHCKHH Kpaii, Pecny6jiHKa AjiTah, KpacHoap- 
ckhh Kpaii (k»k. uacTb), XaicacHfl, TyBa, HpRyTCKaa o6ji., Eyp>n™, Xa6apoBCKHH 
Kpaii, npHMOpcKHH Kpaii, n-OB KaMuaTica, o-b CaxajiHH. Ka3axcTaH. MonrojiHa. Kh- 
Tah: CHHbA3HH-yHrypcKHH aBT. paiioH. — 3an. h Boct. EBpona, KaBica3, CpeAH3eMHO- 
Mopbe, Majia x A3h x. 

53. E.jaxartica (Prokh.) Kryl., 1935, ijht. coh.: 1875; naBJi., 1935, aht. coh.: 453; 
npox., 1933, aht. con.: 192, nom. inval. (pro syn.); npox., 1949, aht. coh.: 446; Ta- 
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MaiOH., 1963, ijht. coh.: 99; HacHMOBa, 1983, aht. coh.: 63. — E. virgata var. orientalis 
Boiss., 1862,1. c.: 160. — E. esula L. var. pubescens Regel, 1880,1. c.: 402. — Tithyma- 
lusjaxarticus?vokh., 1933, ijht. coh.: 192. — E. virgata subsp. jaxartica (Prokh.) Prokh., 
1964, u,ht. coh.: 234. — E. virgata auct. non Waldst. et Kit.: Kar. et Kir., 1. c.: 744; B. 
OeAH., 1916, aht. coh.: 311, p. p. 

OnncaH H3 CpeAHeii A3 hh. Typus: Tian-Schan occidentalis. In valle fl. Tschirtschik 
prope pagum Kara-bach haud procul ab urbe Taschkent. 1926.05.28. (fl. et fr.) Leg. Vve¬ 
densky (LE!). 

Ka3axcTaH: BocTOHHO-Ka3axcTaHCKa*r o6ji. KmaS: Chhb A3$iH-yHrypcKHH aBT. p-H. — 
CpeAHflfl A3hh. 

Ony6jiHKOBaHHLiH pncyHOK (ElpoxaHOB, 1933, pnc. 66) 3HaHHTejiLHO OTJiHHaeTca 
ot ranoBoro repSapHoro o6pa3u;a h He cooTBeTCTByeT AnarH03y BHAa. 

54. E. uralensis Link, 1822(1—VI), Enum. PI. Hort. Berol. Alt. 2: 14; Fisch. ex 
Schrank, 1822, Denksehr. Bot. Ges. Regensb. 2 :48; KpbiJiOB, 1935, aht. coh.: 1876; 
EaifrcoB, 1996, aht. coh.: 57; TeJibTM., 1996, aht. coh.: 278. — E. virgata var. /?. Roep., 
1924, 1. c.: 64. — E. virgata var. uralensis (Link) C. A. Mey., 1833, 1. c.: 181; Ledeb., 

1850.1. c.: 575; Boiss., 1862, in DC., Prodr. 15,2 : 160;Kpmi., 1909, ijht. coh.: 1192.— 
Tithymalus uralensis (Link) Prokh., 1933, aht. coh.: 203. — Galarhoeus uralensis (Link) 
Prokh., 1941, ijht. coh.: 54, p. p. 

OnncaH c Ypana. Typus: montibus Uralensibus. Herb. Fischer (LE!). 

Pocchh: TiOMeHCKaa o6ji. (k»k. nacTb), KypraHCKaa o6ji., OMCKaa o6ji., Hoboch6hp- 
cKaa o6ji., AjiTaHCKHH Kpaii, Pecny6jiHKa Ajuah (ceB. nacTb). Ka3axcTaH. — Boct. Eb- 
pona (ioro-BOCT.). 

Ser. 6. Subcordatae Baikov ser. nov. — Euphorbia sect. Esula W. D. J. Koch ser. 
Virgatae Prokh., 1964, amt. coh.: 233, p. min. p.; oh )Ke, 1949, aht. coh.: 311,337 (descr. 
ross.), p. min. p.; EaincoB, 1994, aht. coh.: 125, p. min. p. — E. sect. W. D. J. Koch ser. 
Caesiae Geltm., 2001, aht. coh.: 161, p. p., excl. typo. 

Herbae perennes 20—40 cm alt. Caules glabri vel brevi-pubescentes. Folia caulina 
media basi dilatata, subcordata, rotundata, raro subcuneata, obovato-oblonga vel subli- 
nearia, obtusiuscula, subcoriacea, 1.5—3(4) cm lg., 3—6(10) mm It. Inflorescentia pani- 
culato-umbellata: umbella terminalis 6—12-radiata, radiis semel vel bis bifidis. Folia ra¬ 
diorum floriferorum subcoriacea, non flavescentia. Capsula 3.5—4.5 mm lg. et diam., 
elevato-punctata. Glandulae comibus longiis apice interdum subdilatatis. Semina ellip- 
soidea, albo-cinerea, caruncula minuta breviconica sessili obsita. 

Typus: E. subcordata Ledeb. 

MHoroJieTHHe TpaBbi 20—40 cm bbic. Ctc6jih rojibie hjih onymeHHbie kopotkhmh 
BOJiocKaMH. CpeAHHHbie jiHCTbH b ocHOBaHHH pacmHpeHHbie, nojiycepAAeBHAHbie, 3a- 
KpyrjieHHbie, peAKO nonra OTTHHyTbie, aHiteBHAHO-npoAOJiroBaTbie ao nonra jihhch- 
hhx, npHTynjieHHbie, nonra KO)KHCTbie, Koporane, 1.5—3(4) cm aji., 3—6(10) cm mnp. 
CoitBerae MeTejibHaT0-30HTHK0BHAH0e, BepxymeHHbiH 30hthk 6 — 12-jiyneBOH. JlyHH 
OAHa)KAbi hjih Asa)KAbi ABypa3AeJibHbie. JIhctbh Ha AseTOHOCHbix Jiynax nnorabie, He 
)KejiTOBaTbie. Kopo6oHKH 3.5—4.5 mm aji* h A^aM., no cnmucaM MepHKapnHeB npHnoA- 
HHTO-TOHeHHbie. HeKTapHHKH C AJIHHHbIMH, Ha KOHAUX HHOrAa paCIHHpeHHblMH, pO)KKa- 
mh. CeMeHa 3JiJiHncoHAajibHbie, 6ejiOBaTO-cepbie, cHa6)KeHHbie He6ojibmHM xopoTKOKO- 
HHHeCKHM CHAJIHHM npHAUTKOM. 

Tnn : E. subcordata Ledeb. 

55. E. subcordata Ledeb., 1830, 1. c.: 25; C. A. Mey., 1833, 1. c.: 184; Kar. et Kir., 

1841.1. c.: 744; iid., 1842, op cit. 15, 2 : 449; Ledeb., 1850,1. c.: 577; Boiss., 1862,1. c.: 
161, p. p., excl. syn.; KpbiJiOB, 1935, aht. coh.: 1879, p. p.; EaHKOB, 1996, aht. coh.: 56, 
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p. p.; TejiLTM., 1996, ijht. coh.: 83. — E. eriophylla Kar. et Kir., 1841, 1. c.: 744; iid., 
1842,1. c.: 450; Stschegleew, 1854,1. c.: 194. — E. caesia var. pilosa (Kar. et Kir.) Le- 
deb., 1850,1. c.: 77. — Tithymalus subcordatus (Ledeb.) Klbtzsch, 1860,1. c.: 88; ripox., 
1933, ijht. coh.: 178, p. p., excl. syn. — Galarhoeus subcordatus (Ledeb.) Prokh., 1941, 
Aht. coh.: 1 : 60, p. p. 

OmicaH H3 Boctohhoto Ka3axcTaHa «Hab. in lapidosis montium Dolen kara deserti 
soongoro-kirghisici trans fl. Kurtschum». Lectotypus (EaiiKOB, 1994: 126): Altai, 
in montibus Dolen-Kara prope 1. Noor-Saissan (Herb. Fischer) (LE!). 

Ka3axcTaH: BocTOHHo-Ka3axcTaHcicaH o6ji. — CpeAHHH A3hh. 

yica3aHHe Ha to, hto E. eriophylla 6liji BnepBMe OTOHCAecTBJieH c E. subsordata 
bo «Ojiope CCCP» (ry6aHOB h AP-, 1988 : 37), HeTOHHoe, nocKOJibKy paHee 3to cAe- 
jiaji Byacte (1. c.), noTOM npoxaHOB (1933). CneAyeT Taotce otmcthtb, hto eme paHee 
E. eriophylla 6mji OTHeceH k E. caesia b KanecTBe onymeHHOH pa3HOBHAHOcra E. cae¬ 
sia var. pilosa Ledeb. (Ledebour, 1850). Mm He pa3AeJiHeM 3toto mhchhh JIeAe6ypa, no- 
CKOJibKy cpeAHHHMe jihctbh rnaBHoro no6era E. eriophylla b Gojilhimhctbc cjiynaeB 6o- 
Jiee HiHpOKHe, b ocHOBaHHH non™ cepAAeBHAHMe, b coitBetHH — nojiyicpyrjiMe hjih 
noHKOBHAHMe, hto He cooTBeTCTByeT AnarH03y E. caesia s. str. 

56. E. lunulata Bunge, 1831, Mem. Sav. Etr. Petersb. 2 : 133; id,. 1833, Enum. PI. 
China Bor.: 59; Boiss., 1862,1. c.: 162; Maxim., 1883,1. c.: 841; Kom., 1904, ijht. coh.: 
691; Kitag., 1979, 1. c.: 428; TpyGoB, 1982, ijht. coh.: 178; TyGaHOB, 1996, aht. coh.: 
75. — Galarhoeus lunulatus (Bunge) Kitagawa, 1936, Rep. First Sci. Exped. Manch. 
Sect. 4—4 : 89; Hurusawa, 1954, 1. c.: 239. 

OmicaH H3 CeB. KHTa x («Hab. in saxosis montium Pekino vicinorum»). Lectoty¬ 
pus (Baikov, hoc loco): Ch. bor. Bunge (Herb. Fischer) (LE!). 

Mohtojihh. KHTaft. 

51.E.rossica P. Smim., 1929, H3A- Toe. Thmhph3. Hhct.: 1; id., 1929, Feddes 
Repert. 26 : 233; Tcjiltm., 1996, aht. coh.: 280, p. p.; oh ace, 1996, aht. coh.: 84. — 
IE. cyparissias var. pubescens C. A. Mey., 1833, 1. c.: 180. — IE. esula var. humi- 
lior C. A. Mey., 1833, 1. c.: 183; Ledeb., 1850, 1. c.: 576. — E. subcordata var. glabra 
f. obtusifolia Kryl., 1909, aht. coh.: 1195; oh tkq, 1935, uht. coh.: 1879. — E. subcorda¬ 
ta auct. non Ledeb.: Korsh., 1898,1. c., p. p.; ^OKTypoBCKHH, 1909, b Ocahchko h Ojie- 
poB, Oji. EBp. Pocc. 2 : 616; EarncoB, 1996, aht. coh.: 56; OH)Ke, 2001,aht. coh.: 171.— 
E. gmelinii auct. non Steud.: npox., 1949, aht. coh.: 422, p. p. 

OnncaH H3 CpeAHeh Pocchh («Hab. in steppis prov. Nishni-Novgorod distr. Sser- 
gacz»). Neotypus (reJibTMaH, 1996a: 281; 19986: 200): HH5KeropoACKafl ry6., 
CepraHCKHH y., Me5KAy EHAOBHinaMH h KpacHMM ^[poM, 06 VII 1930. (mi.), B. B. Ane- 
XHH, C. C. CTaHKOB (LE!). 

Pocchh: TioMeHCKan o6ji. (k»k. nacTb), KypraHCKan o6ji., OMcxan o6ji., Hoboch6hp- 
exan o6ji., ToMcxan o6ji., KeMepoBCKan o6ji., AjiTaiicKHH Kpah, Pecn. AjiTaii, KpacHO- 
HpcKHH Kpah (k»k. nacTb), XaicacHH, TyBa. Ka3axcTaH: BocTOHHO-Ka3axcTaHCKan o6ji. 
KHTaft: CHHLA3HH-yHrypcKHH aBT. pahoH. — Boct. EBpona. 

npHHHMaeMMH 3a E. subcordata s. 1., paHee am (JmopM CeBepHOH A3 hh He npHBO- 

AHJICH. 

Ser. 7. Caesiae Geltm., 2001, ijht. coh.: 161, s. str. 

Typus: E. caesia Kar. et Kir. 

58. E. caesia Kar. et Kir., 1841,1. c.: 743; iid., 1842,1. c.: 15, 2 : 450; Ledeb., 1850, 
1. c.: 576, p. p., excl. var.; E. OeAH., 1916, uht. coh.: 311; EamcoB, 1996, aht. coh.: 42; 
TejiLTM., 1996a, ijht. coh.: 281; oh ace, 19966, aht. coh.: 83. *— E. cyparissias var. glab- 
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riuscula C. A. Mey., 1833, 1. c.: 180. — Tithymalus caesius (Ledeb.) Klotzsch, 1860, 
1. c.: 87; ripox., 1933, aht. coh.: 178, p. min. p. — E. esula var. cyparissioides Boiss., 
1862,1. c.: 161, p. p., excl. syn. — E. subcordata var. glabra f. typica Kryl., 1909, aht. 
coh.: 1195; Kpbui., 1935, uht. coh.: 1879; JIoniKapeBa, 1977, aht. coh.: 14. — Galarhoeus 
subcordatus (L.) Prokh., 1941, ijht. coh.: 60. — Galarhoeus caesius (Kar. et Kir.) Huru- 
sawa, 1954,1. c.: 249. — E. subcordata auct. non Ledeb.: Korsh., 1898,1. c.: 378; floKTy- 
poBCKHH, 1909, u,ht. coh.: 616; KpbiJiOB, 1935, uht. coh.: 1879, p. p.; EaHKOB, 1994, aht. 
coh.: 126, p. p.; EanaHAHH, 1994, ijht. coh.: 307, p. p.; XapHTOHijeB, 1994, aht. coh.: 
282. — E. uralensis auct. non Link: HepenHHH, 1963, aht. coh.: 184; EenumoBa, 1979, 
u,ht. coh.: 221, p. p.— E. borszczowii auct. non Prokh.: Cepr., 1964, uht. coh.: 3386. 

OnncaH H 3 BocTOHHoro Ka 3 axcTaHa («Hab. in montosis deserti Soongoro-Kirghisici 
prope Arkat. FI. Majo»). Lectotypus (rySaHOB h ap*, 1998 : 37): In montosis deserti 
Soongoro-Kirghizici prope Arkat. Leg. Karelin et Kiriloff N 442. a. 1840 (im. fr.) Soc. 
Imp. Nat. Cur. Mosqu. (LE!). 

Pocc wl: AjiTaiicKHH xpaii, XaKacmi, TyBa. Ka3axcTaH (boct.). Mohtojihji. — Boct. 
EBpona. 

SI. H. ripoxaHOB (1933) nocHHTaji HecymecTBeHHbiMH otjihhhji E. caesia ot E. sub¬ 
cordata H Ha 3TOM OCHOBaHHH CBeJI erO B CHHOHHMbI K nOCJieAHeMy. YKa3aHHe Ha OT05K- 

AecTBJieHHe E. caesia c E. subcordata bo «Ojiope CCCP» (ry6aHOB h AP-, 1998 : 37) He- 
TOHHoe, nocKOJibKy BnepBbie 3th Asa BHAa Gbijih 06 'beAHHeHbi b «CHCTeMaTHHecKOM 06 - 
3ope MOJionaeB CpeAHeh A3hh» (ripoxaHOB, 1933). CpaBHHBa# nepBoonHcamui bhaob, 
ripoxaHOB nbiTajicfl noKa 3 aTb, hto KapejiHH h Khphjiob He OTJiHHajiH E. caesia ot E. sub¬ 
cordata : «b caMOM ACJie, E. subcordata C. A. Mey. xapaKTepH 3 yeTca jihctbhmh „e basi 
subsordata (vel rotundata) sensim attenuata”, ho h E. caesia Kar. et Kir. Taioxe jihctbhmh 
„basi attenuatis, paulo supra basin dilatatis ad apicem sensim attenuatis”» (IIpoxaHOB, 
1933 : 181). CorjiacHO npoTOJioraM, bhabi pa3JiHHaiOTCfl (jiopMOH jihctbcb: y E. sub¬ 
cordata cpeAHHHbie jiHCTbH H3 nojiycepAAeBHAHoro ocHOBamui KBepxy (!) nocTeneHHO 
OTTHHyTbie, CTporo JiaHijeTOBHAHbie; y E. caesia cpeAHHHbie jihctbh jiKHeimbie, b ocho- 
BaHHH OTTHHyrbie, HeMHoro Bbime ocHOBaHmi pacnmpeHHbie. EIomhmo 3toto, Ba)KHbi 
pa 3 JiHHHH b (J)opMe jiyneBbix jihctohkob coabcthh, onymeHHH 3 aBJi 3 eH (y E. caesia ko- 
po 6 oHKH rojibie) h oco6chho — b mHpHHe jihctbcb (y E. subcordata no npoTOJiory 
10—12 mm amp., y E. caesia o6bihho 3 — 5 mm amp.). CjieAyeT otmcthtbE'. subcordata 
C. A. Mey. bkjhohch b cnncoK KapejiHHa h KHpHJiOBa, cjieAOBaTejibHO, ohh pa 3 JiHHajiH 
3th Asa BHAa, npHHeM pa3JiHHra 3th, no hx mhchhio, 6bijih BecbMa cymecTBeHHbiMH, no- 
CKOJibKy ohh He CTajiH yKa 3 biBaTb E. subcordata npH o 6 cy)KAeHHH pOACTBa E. caesia , 
KOTopbiH no (J)opMe JiHCTbeB ACHCTBHTejibHO ctoht 6 jiH)Ke k E. esula, E. virgata h E. cy- 
parissias. Apeajibi E. caesia h E. subcordata nepexphiBaiOTCJi (b Boctohhom Ka 3 axcTa- 
He bhabi MoryT BCTpenaTbCJi b HenocpeACTBeHHOH 6jih30cth), ho MecTOo 6 HTaHHJi bhaob 
pa3JiHHaiOTCJi: E. caesia npHyponeH k necnaHbiM nojiynycTbimiM, a E. subcordata — 
K KaMeHHCTbIM pa3HOTpaBHO-3JiaKOBbIM CTenflM. TaKOe COCeACTBO HHOTAa npHBOAHT K 
o6pa30BaHHK) npOMOKyTOHHbIX (J)OpM. 

Ser. 8 . Andrachnoides Prokh., 1964, aht. coh.: 233; ripox., 1949, ijht. coh.: 413, 326 
(descr. ross.); TejibTM., 2001, aht. coh.: 161, p. min. p. 

Typus: E. andrachnoides Schrenk. 

Ceprni 06'beAHHfleT bhabi nycTbiHHO-CTenHbix MecTOo6nTaHHH. flocTaTOHHO umpo- 
KHe (no CpaBHeHHIO C A™HOH) JIHCTbH CBHAeTeJIbCTByiOT O npOHCXO^KAOHHH HX OT Apy- 
toh npeAKOBOH (JjopMbi, neM bhaob p^Aa Subcordatae. Flo cpaBHeHHio c hhmh 6ojiee Tep- 
MO(J)HJibHbi, pacnpocTpaHeHbi K»KHee nocjieAHHX. Apeajibi bhaob KOHijeHTpHpyiOTCJi 
b CpeAHeii A3hh, rAe h npoH3omjia AHBepreHijHJi bhaob b pe3yjibTaTe B 03 pocmero % e - 
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(jmijHTa Bjiara, o6ycjiOBJieHHOH peAyxijHeH BHyrpeHHHx boahbix 6acceimoB. C yneTOM 
Mop(J)OJiorHHecKHX h 3KOJioro-reorpa(J)HHecKHX xapaKTepHCTHK H3 cocTaBa ser. Andra- 
chnoides aojdkhbi 6litl HCKJiiOHeHbi E. buhsei Boiss., E. oidorhiza Pojark. h, bo3mo)k- 
ho, E. buschiana Grossh. 

59. E. andrachnoides Schrenk, 1844, Bull. Phys.-Math. Acad. Petersb. 2 : 197; Le- 
deb., 1850,1. c.: 577; riaBji., 1935, aht. coh.: 453; ripox., 1949, aht. coh.: 418; oh tkq, 
1964, aht. coh.: 233; TaMaiOH., 1963, aht. coh.: 91; HacHMOBa, 1983, aht. coh.: 68. — 
Tithymalus andrachnoides (Schrenk) Klotzsch, 1860,1. c.: 88; ripox., 1933, aht. coh.: 
181. — E. subcordata auct. non C. A. Mey.: Boiss., 1862, 1. c.: 161. — E. subcordata 
var. andrachnoides (Schrenk) Trautv. ex O. et B. Fedtsch., 1916, aht. coh.: 309. — 
E. subcordata var. eriophylla auct. non Boiss.: KpmiOB, 1909, aht. coh.: 1195. 

OnucaH H3 t(eHTp. Ka3axcTaHa («in rupestribus aridis montium Ulutau»). L e c t o ty- 
pus (Baikov, hoc loco): Aridis montium Ulutau. 1842. (fr.) Schrenk (LE!). 

Pocch x : AjiTaiicKHH xpaii. Ka3axcTaH (boct.). — Ka3axcTaH (Ka3axcxHH mcjikoco- 
nOHHHK). 

ripoxaHOB (1933) paciimpHJi npeACTaBJieHHe o Mop(J)OJiorHHecKHx rpaHHijax E. and¬ 
rachnoides , yica3aB, hto 3th pacTemni o6bihho hmciot 3aMeTHoe onymeHHe. Ha xapTe 
pacnpocTpaHeHH^E'. andrachnoides (1933 : 234)oHyKa3ajiOAHyTOHKyBnpeAeJiaxAji- 
TahcKoro xpa x, ho He npHBen ee b cnHcxe HccjieAOBaHHbix o6pa3AOB. 

60. E. saurica Baikov, 1999, Eot. acypH. 84, 4 : 108. 

OnHcaH H3 Boct. Ka3axcTaHa. Typus: «Kazakhstania Orientalis, jugum Saur, circi- 
ter 10 km ultra trajectum Saican, depressio Akkizel, declivitas australis argilloso-arenosis 
(in stratis argillosis et arenosis), 16 VI 1998, fl. et im. fr., A. N. Kuprijanov, K. Baikov» 
(LE, isotypi — ALTB, NSK, TK). 

Ka3axcTaH (boct.). — Shacmhk. 

61. E. distincta Stschegleew, 1854, Bull. Soc. Nat. Moscou, 27, 1 : 195. 

OnncaH H3 CpeAHefi A3 hh. Lectotypus (Iy6aHOB h AP-, 1998 : 63): Ad montes 

Alatau a. 1844, Karelin (LE!). 

Ka3axcTaH (boct.). MoHrojnui. — Shacmhk. 

CorjiacHO yKa3aHHbiM b AHarH03e npH3HaKaM njiOAOB, AaHHbiii bha npHHaAJie5KHT He 
ceiojHH Paralias, KyAa othochtca E. humilis , a ceiojHH Esula. no HameMy mhchhio, oh 
6jih30k k E. andrachnoides , OAHaico IflemeeB He cpaBHHJi hx Me5KAy co6oh. Oh 6jih30k 
Taioxe k E. saurica. B pe3yjibTaTe HeAaBHO npOBeACHHOH HHBeHTapH3an,HH pe3yjibTaTOB 
3KcneAHAHOHHbix HccjieAOBaHHH T. C. KHpHJiOBa h H. n. KapejiHHa, BbinojmeHHOH co- 
TpyAHHKaMH Tep6apHH Mry (ry6aHOB h AP-, 1998), b Aexa6pe 1997 r. 6biji Bbi6paH ah- 
THpOBaHHbiH Bbime JieKTOTHn E. distincta. K co)xajieHHio, x noxa He hmcji bo3mo)khocth 
ero HccjieAOBaTb. CorjiacHO AHarao3y, k 3TOMy BHAy othocatch pacTemni, co6paHHbie 
A. JI. 36ejieM b 3an. Mohtojihh. 


BjiaroAapHOCTH 

Abtop 6jiaroAapeH fl. B. TejibTMaHy 3a AeHHbie 3aMeuaHM h cobctbi npn noAroTOB- 
xe CTaTbH. 

KccjieAOBaHHe BbinojiHeHO npn noAAcp)KKe rpaHTOB npe3HAeHTa Pocchhckoh Oe- 
AepaAHH rjix mojioamx aoktopob Hayx (Mfl-2030.2004.4), Pocchhckoto (})OHAa <J>yH- 
AaMeHTajibHbix HccjieAOBaHHH (npoexr N® 04-04-48493), HHTerpan,HOHHoro rpanra CO 
PAH N® 34, npeMHH AAMHHHCTpauHH Hoboch6hpckoh o6jiacra. 
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SUMMARY 

The synopsis of the North-Asian species of the genus Euphorbia is presented (61 species grouped 
in 21 series, 11 subsections, 8 sections, 2 subgenera). Valid names, typification and lists of synonyms 
are vertified. Asiatic part of E. humifusa Willd. was excluded as E. pseudochamaesyce C. A. Mey. 
New name E. taquetii Leveille et Vaniot (1908) is revealed instead of E. savaryi Kiss. (1921). New spe¬ 
cies for the North-Asian flora are: E. rossica P. Smim., which was mixed with E. subcordata auct. non 
Ledeb.; E. leoncroizatii (Hurusawa) Oudejans, earlier regarded as E. karoi auct. non Freyn; forgotten 
E. distincta Stschegleew from East Kazakhstan; recently described E. korshinskyi Geltm. from East 
Europe and new species E. kalbaensis from Kazakhstan. The lectotypes for E. pseudochamaesyce 
C. A. Mey., E. maculata L., E. fischeriana Steud., E. blepharophylla Ledeb., E. mandshurica Maxim., 
E. lunulata Bunge, E. andrachnoides Schrenk are chosen. New authorities of the names E. blepharo¬ 
phylla Ledeb., E. latifolia Ledeb., E. subcordata Ledeb. are suggested. Loci classici and distribution of 
species in administrative regions of the Northern Asia and neighbouring territories are given. Taxono¬ 
mic boundaries of subsections and series are marked more exactly: the series Leptocaula is accepted 
in strict sense, new series Latifoliae and Subcordatae are described, as well as E. tshuiensis var. tuvinica. 
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OnncaH hobbih bh^ Trapa nedoluzhkoi c lora flajibHero BocTOKa Pocchh (npHMopcKHH Kpan). 
KjnoneBbie cJiOBa: Trapa , hobbih bh,zi, npHMopcKHH Kpaii, Pocchh. 

Rjiz yTOHHeHHfl bhaoboh npHHaAJie)KHOCTH b TeneHHe ipex JieT b npHpoAHbix ycno 
BH5IX HaMH Ha6jIK)AaJIC5I BOA5IHOH OpeX, KOTOpblH IIO CBOHM MOp^OJIOTHHeCKHM OC()6eH- 
HOCT5IM OTJIHHaJICfl OT H3BeCTHBIX BHAOB pO^a Trapa pOCCHHCKOTO ,II,aJIbHerO BoCTOKa. 
OnHCbiBaeM 3 to pacTeHHe b KanecTBe HOBoro BHAa. 
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Trapa nedoluzhkoi Pshennikova sp. nov. 


Fructus parvi, teracomes, 2 cm alt., 2.5—2.6 cm It (comibus superioribus inclusis), 
denudati, superficie onmino glabri. Collum 0.5 cm alt., 3 mm It., ecoronatum. Cornua in- 
feriora 1 cm lg., corporis medio perpendiculariter adnata; superiora inferioribus aequalia, 
sursum leviter incurvata; omnia spinulosa. Laminae foliorum basi truncatae vel late cune- 
atae, glabrae 1.8—2.2 cm lg., 2.5 cm It., apice rubrescentes. Petioli 4—4.5 cm lg., parce 
pubescentes, vesiculis aeriferis bene evolutis. 

Typus: Regio Maritima (Primorskij kraj), districtus Anuczino, brachium fluminis 
Arsenjevka circa 1 km a pago Czemischevka remotum, 19 IX 2005, L. Pschennikova, 
L. Mironova, M. Archipova (LE, isotypus — VBGI). 

Affinitas. A specie proxima T. maximowiczii Korsh. comibus inferioribus corpo¬ 
ris medio adnatis differt. 

Species in memorian botanici rossici florae Orientis Extremi in vestigatoris cl. V. Ne¬ 
doluzhkoi nominatur. 

ILioabi MejiKHe, neTbipexporne, 2 cm bmc., 2.5—2.6 cm limp, no BepxHHM poraM, 
6e3 onymemm, noBepxHOCTb poroB h Tena njiOAa rnaAKan. IIIenKa miOAa 0.5 cm bbic., 
0.3 cm innp., KopoHKH HeT. HnxcHne pora «otxoa*t» c cepeAHHbi Tena opexa, 1 cm jyi. h 
pacnonaraiOTcn nepneHAHKyjrapHO Teny opexa. BepxHne pora no ^Jiime paBHbi hhxc- 
hhm, cnerKa 3amyTbi BBepx. IIInnuKH HMeiOTcn kslk Ha BepxHnx, Tax n Ha hjdkhhx po- 
rax. JlncTOBan nnacTHHKa c yceneHHbiM hjih umpoKO-KJiHHOBHAHbiM ocHOBaHneM, ro- 
jian, 1.8—2.2 cm ajl, 2.5 cm mnp. Bepxmra nacTb jihctoboh nnacTHHKH c KpacHOBaTbiM 
OTTeHKOM. Hepeimcn AJiHHHbie, 4 —4.5 cm aji., cna6o onymeHHbie, c xopomo BbipaxceH- 
hbimh njiaBaTejibHbiMH ny3bipnMH. 

Tnn: IIpHMopcKHH xpaft, AHyHHHCKHH p-H, npoTOxa p. ApceHbeBKH, Ha paccTon- 
hhh okojio 1 km ot noBopoTa Ha c. HepHbiineBKy, 191X2005, JI. M. IlmeHHHKOBa, 
JI. H. MupoHOBa, M. H. ApxnnoBa (LE, H3oran — VBGI). 

Poactbo. Ot 6jiH3Koro BHAa T. maximowiczii Korsh. OTJinuaeTcn ijeHTpajibHbiM 
pacnojioxceHHeM hhxchhx poroB. 

Bha Ha3BaH b naMATb pyccxoro GoTaHHxa, HCCJieAOBaTejin (Jmopbi flanbHero Bocto- 
xa B. A. HeAOJiyxcKO. 


BjiaroAapHOCTH 

Abtop BbipaxcaeT GjiaroAapHOCTb A. H. CeHHHKOBy 3 a noMomt b nepeBOAe onnca- 
HHfl BHAa Ha JiaTHHCKHH 5I3bIK. 


SUMMARY 

The new species Trapa nedoluzhkoi Pshennikova from the Russian Far East is described. It differs 
from a related species Trapa maximowiczii by central position of lower horns, and from another related 
species Trapa natans var. rubeola (from Japan) by lack of corona. 
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OKOHHaTejibHbiM BapnaHT nojiyneH 13.03.2006 

OimcaH hobmh hotobha Aizopsis X pilosa S. B. Gontch. et Koldaeva, npHBe^eHbi CBe^eHHJi o Haxofl- 
Ke Hylotelephium pseudospectabile (Praeger) S. H. Fu — HOBoro juix (jmopbi Pocchh BH/ja, h HOBbie aaHHbie 
o MecTOHaxojK^eHHJix 3 bh^ob (Jmopbi poccHHCKoro flajibHero BocTOKa. 

KjnoneBbie cjiOBa: Crassulaceae , HaxoflKH, hobeih hotobh#, hobmh bh^ aim Pocchh. 

CeM. Crassulaceae (tojictahkobgic) ABJiaeTCfl oGbcktom Harnero H3yHeHHH okojio 
15 neT. 3a oto BpeMfl Bbimeji p^m nyGjiHKaijHH, nocBameHHGix H3yHeHHio TaiccoHOMHHe- 
CKoro cocTaBa 3Toro ceMeiicTBa bo (Jmope poccHHCKoro ^ajibHero BocTOKa (AGaHGKH- 
Ha, roHHapoBa, 1995; roHHapoBa, 2000a, ToHHapoBa, 20006; JJyRKim, roHHapoBa, Boji- 
KOBa, 2001; Gontcharova, 1999). 3a nepnoA, npomeAiiiHH c MOMema BGixoAa nocneA- 
Heii ny6jiHKau;HH, HaMH 6giji bgiabjich hobgih hotobha h CAeJiaHGi HHTepecHGie HaxoAKH. 
3th AaHHGie OTpaxceHGi b HacToameii CTaTGe. TepOapHEie o6pa3n;Gi xpamiTCfl b Tep6a- 
pH5ix BoTaHHHecKoro caAa-HHCTHTyra fffiO PAH (VBGI) h EoTaHHuecicoro HHCTHTyTa 
hm. B. JI. KoMapoBa PAH (LE). 

Aizopsis X pilosa S. B. Gontch. et Koldaeva nothosp. nov. 

Planta perennis hemicryptophytion, floriferi caules annui, rhizomate brevi, radii te- 
nue, iniformis. Caules simplices, 1—5, erecti, usque 60 cm longi, supeme sparse pilosi. 
Folia angusto-lanceolata, basi angusto-cuneata, apice acuta, atroviridia, saepe rubella, 
pilosa, dentata. Inflorescentia cyma frondosa corymbosa. Flores sessiles. Sepala basicon- 
nata, pauce pilosa, elongato-triangulata, apice cuneata. Petala citrina, anguste elliptica, 
carinata. Stamina petalis breviora. Nectaria transverse quadrangularia. Carpella basi con- 
nata. 

Typus: «Prov. Primorskensis, distr. Partizanskij, prope pagum Lozovii, ad pe- 
dem montis Senkina Shapka, in clivis rupestribus calcareus, copiosissime. 19 VII 2001, 
M. Koldaeva, S. Gontcharova» (LE: isotypus — VBGI). 

Affinitas. Aizopsis aizoon (L.) Grulich. et Aizopsis selskiana (Regel et Maack) 
Grulich hujus speciei hybrida probabiliter parentes sunt. A specie A. aizoon pubescentia, 
folia et nectaria forma, petalum et stamine proportione differt, a specie A. selskiana flo- 
ribus sessilibus, sepalis forma, pubescentia sparciore differt. 

Distributio: Oriens Extremus Rossiae, Prov. Primorskensis. Endemic. 

MHoroneTHHK, reMHKpHnTO(J)HT c OAHOJieTHHMH reHepaTHBHGiMH noGeraMH. KopHe- 
BHme KOpOTKOe, KOpHH TOHKHe, UIHypOBHAHGie. HoGerii HeBeTBHCTGie, B HHCJie 1—5, 
npflMOCTOflmne, ao 60 cm bgic., nanHJUie3H0-B0Ji0CHCTGie b BepxHen nacra. JIhctga 
y3KHe, yAJIHHeHHO JiaHIjeTHGie, C OTTflHyTGIM OCHOBaHHeM H 3aOCTpeHHOH BepxyniKOH, 
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3y6naTbie, TeMH0-3eJieHbie, nacTO KpacHOBaTbie, cna6o nanHJiJie3HO-BOJiocHCTbie. Co- 

UBeTHe-(J)pOHA03HO-(|)pOHAyJie3HbIH mHTKOBHAHblH IJHMOHA. L(BeTKH CHflHHHe, Uailie- 

jihcthkh, cpocniHeca b ocHOBaHHH, OHeHb cna6o onymeHHbie, yAJiHHeHHO TpeyrojibHbie, 
c ornrayroH BepxyuiKOH. JlenecTKH JiHMOHHO-xcejrme, y3KOJiaHiterabie, c xoporno Bbi- 
paxceHHbiM KHJieM. Tbihhhkh Kopone JienecTKOB. HeKTapHHKH uinpoKo-HeTbipexyrojib- 
Hbie. UlIOAOJIHCTHKH, CpOCIHHeCJI B OCHOBaHHH. (PHC. 1). 

Tan: «IIpHMOpCKHH Kpaii, IIapTH3aHCKHH p-H, OKp. noc. Jl030BbIH, nOAHOXCHe ro- 
pbi CeHbKHHa fflamca, KaMeHHCTbie ocwnH, b Macce. 19 VII2001. M. H. KojiAaeBa, 
C. B. roHHapoBa» (LE; isotypus — VBGI). 

P o act bo. Bepoarao, pQAHTejibCKHMH BHAaMH iiBraiOTCii Aizopsis aizoon (L.) Gru- 
lich h A. selskiana (Regel et Maack) Grulich. Ot A. aizoon OTJiHHaeTca HajiHHHeM ony- 
memui, (J)opMOH JiHCTa, niHpoKO-HeTbipexyrojibHOH (jiopMOH HeKTapHHKa, cooraouieHH- 
eM ajihhbi jienecTKa h tbihhhkh, ot A. selskiana — chahhhmh ABeraaMH, (jiopMOH name- 
JIHCTHKOB, HHTeHCHBHOCTbK) OIiymeHHfl. 

PacnpocTpaHeHHe: ^ajibHHH Boctok Pocchh, IIpHMopcKHH Kpaii. 3 hacmhk. 06h- 
TaeT Ha KaMeHHCTbix BbixoAax H3BecTHHKOB. 

Hylotelephium pseudospectabile (Praeger) S. H. Fu, 1980, Bull. Bot. Lab. N. E. Fo¬ 
rest. Inst., Harbin 6 : 73. — Sedumpseudospectabile Praeger, 1917. Joum. Bot. 55 : 40. 

npHBOAHM onncaHHe 3 toto BHAa, nocKOJibKy kjix (Jmopbi Pocchh oh yKa3biBaeTCn 
hbmh BnepBbie. 

KopHeBHina KopoTKHe, KopHH KJiyGHeBHAHbie, BepeTeHOBHAHbie, MucncTbie. IIo6e- 
th He BeTBHCTbie, b HHCJie 1—5, npaMOCTOfliAHe hjih npnnoAHHMaioiAHecii, 30— 
60 cm Bbic. JIhctbh b MyTOBKax no 3, peace no 4, peAKO cynporaBHbie; chahhhc, aiin;e- 

BHAHbie HJIH 3JIJIHnTHHeCKHe, 3.5 - 7 CM AJI., 1.5—4 CM IIIHp., UieJIbHOKpaHHbie HJIH CJia- 

6 o 3y6naTbie. Coimerae — iahtkobhahbih hjih MeTejiKOBHAHbiH rape ao 7 cm b AHaM. 
L(bctoho)kkh KopoTKHe. HamejiHCTHKH jmiteBHAHO-JiaHijeTHbie, 1 — 1.5 mm ah.; JienecT- 

KH p030Bbie, JIHAeBHAHO-JiaHAeTHbie, 3.5 - 4.5 MM AH. TbIHHHOHHbie HHTH C nblJIbHH- 

KaMH AO 6 MM A-TC.j TbIHHHOHHbie HHTH p030Bbie, nbIJIbHHKH MaJIHHOBbie; HeKTapHHKH 

yAJIHHeHHO-KJIHHOBHAHbie, OKOJIO 0.5 MM. HjIOAOJIHCTHKH 3.5-4MMAJI. I^BeTeT B 

Hiojie — aBrycTe, iuioaohocht b aBrycTe—ceHraGpe. (Phc. 2). 

OnncaH no pacTemuiM, BbipameHHbiM H3 ceMjrn, nojiyneHHbix ot Prof. I. Bayley Bal¬ 
four «Chingwangtao, on the coast east of Pekin, 1910» (Praeger, 1917). R. Praeger (1917) 
yKa3biBaeT, hto ceMeHa onncaHHoro hm BHAa 6 bijih nojiyneHbi h H3 ftnomm (EoTaHH- 
necKHH caA yHHBepcHTeTa Cannopo) noA Ha3BaHHeM Sedum spectabile , ot KOToporo, oa- 
HaKO, AaHHbiH bha hctko OTJiHHaeTca. Praeger (1917) OTMenaeT, hto ocHOBHbie otjihhhji 
ot 6jih3koto H. spectabile {Sedum spectabile) — chahhH e, OKpyrjibie (He OTTjrayTbie) b 
OCHOB aHHH JIHCTbJI, COOTHOUieHHe A™HbI JIHCTbeB H MeXCAOy3JIHH (jIHCTbJI paBHbl MOK- 
Aoy3JiHHM), pa3Mepw abctkob h 6ojiee paHHHe cpoKH hbqtqkuz . 

Ha CKajiHCTbix CKJiOHax h KaMeHHCTbix poccbinax. B Hacrojimee BpeMJi H3Becrao 
eAHHCTBeHHoe MecTOHaxoacAeHHe BHAa Ha pocchhckom /JajibHeM Boctokc: «IIpH- 
MopcKHH Kpaii, XacaHCKHH p-H, conKa IIpH03epHaji, cepeAHHa nepBoro nHKa, CKajibi. 
25 VIII2003. B. B. ilKyGoB, C. B. ToHHapoBa, A. A. roHHapoB». 06m. paenp.: KHTaii, 
n-OB Kopea. 

PaHee rjik (juiopbi Pocchh He yKa3biBajica. 


Phc. 1. Aizopsis X pilosa. 

A — o6mHH bha, E — UBeTOK, B—E — AdaJiH cTpoeHHH UBeTKa: B — JienecTKH h tbihhhkh, nameJiHCTHKH h tbihhhkh, 
r — HameHKa,,A — tbihhhkh h iuioaojihcthk, E — HeKTapHHKH; )K — jihctbh. 
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Phc. 2. Hylotelephium pseudospectabile. 

— o6mHH bha; E —jihct; B — ubctok; r—3 — aeTajiH cTpoeHHH uBeTKa: r — JienecTKH, tmhhhkh h HeicrapHHKH; fl 
HeKTapHHKH, E -IIJIOflOJIHCTHK H TbIHHHKa, )K -HailieHKa, 3 -ILTlOflOJlHCTHK C 3aBH3HMH. 



Hylotelephium verticillatum (L.) H. Ohba, 1977, Bot. Mag. Tokyo, 90 : 54. — Se- 
dum verticillatum L. 1753, Sp. PI. 430. 

Ha ^ajibHeM Bocroice Pocchh yica3aH b cneAyiomHx (JmopHCTHuecKHx paiioHax 
(Ee3aejieBa, 1995; ToHHapoBa, 2000a): KaMH., CeB.-Cax., lOmio-Cax., K)^CHO-Kyp. 
Ana yccypHHCKoro (JiJiopHCTHuecKoro paiioHa npHBOAHTCii HaMH BnepBbie: «IIpHMop- 
ckhh Kpaii, XacaHCKHii p-H. Mbic Mojiot. MopcKan Teppaca. 11 VIII 2003. C. E. ToHHa- 
poBa, A. A. ToHHapoB». 06m. pacnp.: Boct. Ch 6., KnTaii, CeB. Kopea, ilnoHHu. 

Orostachys aggregata (Makino) H. Hara, 1935, Bot. Mag. Tokyo, 49 : 73. — Cotyle¬ 
don aggregata Makino, 1910, Bot. Mag. Tokyo, 24 : 72. 

Ha /J^ajibHeM BocTOKe Pocchh yxa3aH b cneAyiomHx (JuiopHCTHuecKHx panoHax (Ee3- 
AeneBa, 1995; ToHHapoBa, 20006): lOmio-Cax., IO)KHO-Kyp. 06m. pacnp.: ilnoHim 
(o-b XoiocaHAO h ceBep o-Ba Xohcio). 

flpz yccypHHCKoro (|)JiopHCTHHecKoro paiioHa npHBOAHTca BnepBbie: «npHMopcKHH 
Kpaii, TepHencKHH p-H, Tpacca PyAHan npHCTaHb—ILiacTyH, IIIaHAyiicKHe 03epa, npn- 
MopcKHe rajieHHHKH, nacTO. 18 VIII 2004. C. E. ToHHapoBa, A. A. ToHHapoB»; TaM ^ce, 
TepHeHCKHH p-H, Chxoto-Ajihhckhh 3 anoBeAHHK, 03. EjiaroAaTHoe, necKH y 03epa, peA- 
ko, 23 VIII 2004, ohh )Ke». 

Orostachys paradoxa (A. P. Khokhr. et Worosch.) Czer., 1995, Vase. PI. Russia a. 
Adj. States (former USSR): 193. — S. paradoxum A. P. Khokhr. et Worosch., 1970, 
Eiojiji. TjiaBH. 6 ot. ca^a AH CCCP, 75 : 42. 

J\o HeAaBHero BpeMeHH bha 6biji H3BecTeH tojibko H3 ranoBoro MecTOHaxo)KAeHH5i: 
«npHMopcKHH Kpaii, TepHeHCKHH p-H, noc. CBeTJiaa. TajieHHHK 6jih3 Mopcxoro no6e- 
pe)Kb5i. 9 IX 1967. B. H. BopomHJiOB, A. n. XoxpnKOB». B 2001 r. 6biJi co6paH P. B. JJyn- 
KHHbiM eme b oahom nyHKTe: «npHMopcKHH Kpaii, JIa30BCKHii p-H, OKp. MEC „3anoBeA- 
Hoe”, ocTpoB BTopoii, CKajibi 20 IX 2001. Co6paji P. B. /JyAKHH, onpeAennjia C. E. Toh- 
napoBa». Mbi CHHTajiH 3tot bha chhohhmom Orostachys furusei Ohwi (ToHHapoBa, 
20006), OAHaKO H3yneHHe ranoBoro o6pa3u;a h HaxoAKa P. B. /fyAKHHa no3BOJiHJia HaM 
H3MeHHTb MHeHHe. O. paradoxa HBjineTCH 3hacmhkom yccypniicKoro (JmopHCTHHecKoro 
paiioHa. 
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Gontcharova S. B. Conspectus of Sedoideae {Crassulaceae) of the Russian Far East // Bull. Nat. Sci. 
Mus. (Tokyo). 1999. Ser. B. Vol. 25. P. 49—63. 

Praeger R. L. Some new species of Sedum // J. Bot. Vol. 55. 1917. P. 38 — 44. 


SUMMARY 

The new nothospecies Aizopsis x pilosa S. B. Gontch. et Koldaeva is described, and the species 
Hylotelephium pseudospectabile (Praeger) S. H. Fu new to the flora of Russia is recorded. In addition, 
new localities of three crassulacean species, Hylotelephium verticillatum , Orostachys aggregata and 
Orostachys paradoxa are recorded in the Russian Far East. 
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CooSmaeTCJi o HaxoflKe Ha lore poccuncKoro flajibHero BocTOKa aaypcKO-MaHbHHcypcKoro BH^a Clau- 
sia trichosepala (Turcz.) Dvorak, paHee juifl Pocchh He yKa3biBaBinerocji. IIpHBOflJiTCJi Mopc()OJiorHHecKaji 
xapaKTepHCTHKa, flaHHbie no OKOJiorHnecKOH npHyponeHHOCTH h o6meM pacnpocTpaHeHHH bujxsl. TaKCOH 
JieKTOTHnH4>HnHpOBaH. 

KjnoneBbie cnoBa: (JmopHCTHHecKHe Haxo,mcH, Cruciferae , Clausia trichosepala , Pocchji, flajibHHH 
Boctok. 

npH peBH3HH juajibHeBOCTOHHbix MaTepHajioB Tep6apH5i BoTaHHHecKoro hhcthty- 
Ta hm. B. JI. KoMapoBa PAH (LE) no poAy Dontostemon Andrz. ex C. A. Mey. cpe^n 
cdopoB Dontostemon dentatus (Bunge) Ledeb. 6biJio odHapy^ceHO 4 rep6apm>ix o6pa3ija, 
codpaHHbix b AByx nyHKTax k»khoh nacra npnMopcKoro Kpaa: 1) «CpeAH H3BecTKOBbix 
CKan y OTBecHoro oGpbiBa, ceB.-ceB.-BOCT. ckjioh comcH, Ha HaHOCHOH noHBe. BcTpena- 
eTCfl rpynnaMH (b ApyroM MecTe paftoHa He BCTpenaji)». H3BecTKOBbiH 3aBOA no TpaK- 
Ty A- HapBa—EapaGam b nocbeTCKOM p-He npnMopcKOH odjiacra [=XacaHCKOM p-He 
npnMopcKoro Kpafl]. 24 hiojih 1926 r. N° 83. CiyA- A. CaBepKHH» (3 JincTa); 2) «IO)k- 
ho-Y ccypHHCKHH Kpaft. Ypounme EapaGam. Co6p. KannraH TaBpnHCKHH». 3 th pacTe- 
hh a npn onpeAejieHHOM cxoactbc c D. dentatus 3aMeTHO OTJiHHaiOTca ot Hero p^aom 
npH3HaKOB! (JlOpMOH CTeGjieBbIX JIHCTbeB (OT mHpOKOJiaHAeTHOH AO aHUeBHAHOH, a He 
npeHMymecTBeHHO y3KOJiamj;eTHOH), BHe3anHO orDmyTbix b nepemoK (a He nocTeneHHO 
k ocHOBaHHio cy^ceHHbix), 3HaHHTejibHO 6onee niHpoKHx (ao 30, a He 2—10 mm ninp.) h 
perynapHO KpynH03y6naTbix (a He HMeiomnx HecKOJibKO paccTaBJieHHbix, oGlihho He- 
Gojibhihx 3y6u;oB) no Kpaio. no coBOKynHOcra OTMeneHHbix npH3HaKOB h no BbicoTe 
pacTeHHH (ao 60 cm bbic.), oth o6pa3Ubi b ropa3AO GojibineH CTeneHH HanoMHHaiOT Apy- 
roii bha poAa Dontostemon — D. hispidus Maxim., 3 Hacmhhhbih lO^CHoro npn- 
Mopbfl (EepKyTeHKO, 1988; TojiyGicoBa, 1950), OAHaKO ohh cymecTBeHHO OTJiHHaiOTCfl h 
ot D. hispidus npeaBbinaHHO CKyAHbiM (a He rycTbiM meraHHCTbiM) onymeHHeM, cocTaB- 
neHHbiM KopoTKOCTeGejibnaraMH ^cene3KaMH h KpynHbiMH npocTbiMH BOJiocKaMH (a He 
AJiHHHOCTeGejibHaTbiMH ^cene3KaMH h CMecbio npocmx bojiockob — KpynHbix otctoa- 
hjhx h MejiKHx nojiynpH^caTbix) h np^MO BBepx HanpaBJieHHbiMH (a He 6onee-MeHee ot- 
KJiOHeHHbiMH) CTpynKaMH. Ho HaHGojiee cymecTBeHHO otjihhhc o6cy)KAaeMbix o6pa3- 
HiOB ot o6ohx bhaob Dontostemon 3aKjnoHaeTC*B HajiHHHH y hhx cboGoahmx (a He cpoc- 
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uiHxcfl nonapHo) Me^HaHHLix (ajihhhlix) tbihhhok. B npe^ejiax poAa Dontostemon 
(incl. Dimorphostemon Kitag.) cboGoahbimh ajihhhhmh TbiuHHKaMH oSna^aiOT jihuil 
3 BHAa: D. glandulosus (Kar. et Kir.) O. E. Schulz, D. pinnatifidus (Willd.) Al-Shehbaz 
et H. Ohba h D. tibeticus (Maxim.) Al-Shehbaz (Zhou et al., 2001); npn otom Bee 3 BH¬ 
Aa xapaKTepH3yioTca nepncTbiMH jihctbamh. TaKHM o6pa30M, OTHeceHue uHTHpoBaH- 
hbix o6pa3u;oB k poAy Dontostemon b ero HbiHeumeM noHHMaHHH hcbo3mo)kho. OAHaKO 
CXOACTBO C BHAaMH HMeHHO 3TOTO pOAa BnOJIHe 3aKOHOMepHO. COBOKynHOCTb MOp(|)OJIO- 
rHuecKHX npH3HaKOB o6cy)KAaeMbix o6pa3u;oB — )KH3HeHHafl (J>opMa AJiHTejibHO Bere- 
rapyiomero OAHOJieTHHKa; onymeHue, cocTaBjieHHoe CMecbio npocrax h MHoroKJie- 
tohhbix )Kejie3HCTbix bojiockob; mupoKHe, oromyrae b nepemoK 3y6uaTbie jihctba; 
CBoGoAHbie tbihhhkh; npiiMOCTOflHHe CTpyuKH; ynjiomeHHbie, HecKOJibKO GyropnaTbie 
CTBopKH c 3 aMeTHOH cpeAHen )khjikoh — yKa3biBaeT Ha hx npHHaAJie^cHOCTb k paHee He- 
H3BecTHOMy Ha TeppHTopHH Pocchh BHAy Clausia trichosepala , npeACTaBJunomeMy 
6jiH)KaHmHH k Dontostemon poA Clausia Kom.-Tr. 

Apeaji C. trichosepala oxBaraBaeT ceBepo-BOCTOK Kma* (npoBHHijHH XoGen, Th- 
Phh (L(3hjihhb), BHyrpeHmui MoHrojiHa, IlIaHbAyH h IIlaHbCH), n-OB Kopeio (Zhou 
et al., 2001) h ceBepo-BOCTOK MoHrojiHH (MoHrojibCKO-^aypcKHH 6oTaHHKO-reorpa(J)H- 
uecKHHpaHOH) (TpyGoB, 1982; TyGaHOB, 1996). IIpoH3pacTaeT Ha KaMeHHCTbix, HHorAa 
3aicycTapeHHbix CKJiOHax, cxajiax, nacTO H3BecTH5iKOBbix, b cyxnx cochobbix Jiecax Ha 
BbicoTe 1100—1700 m HaA yp. m. OGHapyaceHHbie m ecro Haxo)K achhji , no Been bhahmo- 
cth, npHMbiKaiOT k ochobhoh Hacra apeajia BHAa h npeACTaBJiaiOT boctohhbih npeAen 
ero pacnpocTpaHeHHa. B Pocchh cymecTByeT BepoflTHOCTb Haxo^CACHHa C. trichosepala 
b Boctohhoh Ch6hph (Ohohckb^ Raypnz), Ha hto yKa3biBaeT HajiHHHe c6opoB H3 moh- 
ronbCKOH Hacra Gacceima p. Ohoh, CAenaHHbix b HenocpeACTBeHHOH 6jih30Cth ot rpa- 
HHUbi c PoccneH (LE, MW). TaKOH ^ce tohkh 3peHH5i npHAep^cHBaeTca h P. B. KaMe- 
jihh (jiHHHoe cooGmemie). CyAfl no HMeiomHMCfl repGapHbiM MaTepnajiaM, 3Ta MOHrojib- 
CKO-AaypcKaa nonyjumHii, ocHOBHaa nacTb KOTopon npnypoHeHa k xp. 3peH-,ZJa6a, 
AOCTaTOHHO (He MeHee neM Ha 700 km) yAajieHa ot ochobhoto apeajia BHAa (GjuDKaimiHe 
MecTOHaxo^CAeHHa — boctohhbih MaKpocKJiOH Eojibmoro XHHraHa). 

CoBpeMeHHbiH uemp pa3Hoo6pa3Hn poAa Clausia pacnojiaraeTca b npeAenax IIpH- 
HepHOMopcKO-Ka3axcTaHCKOH noAoGjiacTH EBpa3HaTCKOH CTenHOH oGjiacra (Ka3axcKHH 
MejiKOConoHHHK — YjiyTay— IO^chbih Ypaji). 3Aecb cocpeAOToneHO hcckojibko 3HAe- 
mhhhbix bhaob, OHeHb 6jih3Khx k eBpa3HaTCKOMy CTenHOMy C. aprica (Steph.) Kom.-Tr. 
h, bhahmo, npoH3BOAHbix ot nocjieAHero. C. trichosepala — eAHHCTBeHHBiH oahojict- 
hhh npeACTaBHTejib Clausia , pe3KO OTJiHHaiomHHCfl )kh3hchhoh (jiopMOH ot npounx 
(MHoroneTHHx) ero bhaob h He CBjnaHHBiH b cbocm pacnpocTpaHeHHH c o6o3HaneHHOH 
TeppHTopneH. HajiHHHe HanGonee o6oco6jieHHoro BHAa Clausia — C. trichosepala — 
B BOCTOHHOH HBCTH L(eHTpaJIbHOa3HaTCKOH nOAOGjiaCTH CTenHOH oGnaCTH n03BOA«eT 
paccMaTpHBaTb hmchho 3Ty TeppHTopnio b KanecTBe B03MO)KHoro itempa npoHcxo)KAe- 
hhh poAa Clausia , kotopbih He coBnaAaeT c HbmemHHM uiempoM ero pa3HOo6pa3H5i. 
IIoATBep^CAaeT oto TaK^ce to, hto AaHHaa TeppHTopna npeACTaBJineT h oGnacTb Han- 
Gojibiuero pa3Hoo6pa3HH GjiH^caHinero k Clausia , Taioxe reHeraHecKH CTenHoro aHra- 
pHACKoro poAa Dontostemon. 

IIocKOJibKy b pyccKOH3biHHOH JiHTepaType C. trichosepala noHTH HHKorAa He yno- 
MHHajiCH h noApoGHO He onHCbiBajicn, npHBOAHM hctohhhk ero nepBoonHcaHHn h Mop- 
(J)OJiorHHecKyio xapaKTepHCTHKy. OnncaHHe cocTaBJieHO Ha ocHOBe JiHTepaTypHbix 
(Dvorak, 1966; Zhou et al., 2001) h coGcTBeHHbix AaHHBix. 

Clausia trichosepala (Turcz.) Dvorak, 1966, Phyton, 11 : 200. — Hespeis trichose¬ 
pala Turcz., 1832, Bull. Soc. Nat. Moscou, 5 : 180. 


167 



0£HO-ABy(?)jieTHee pacreHHe ao 70 cm blic., onymeHHoe cahhhhhbimh mcjikhmh 
KOpOTKOCTeGeJIBHaTBIMH )KeJie3HCTbIMH H 60Jiee AJIHHHbIMH paCCeaHHBIMH npOCTBIMH 
BOJiocKaMH jih6o, 3a HCKJiiOHeHHeM namejiHCTHKOB, ronoe. CtcGjih npjiMbie, KpenKHe, 
npocrae hjih b BepxHeH uacra, pe^ce ot ocHOBaHHJi, BeTBHcrae, Gojiee hjih MeHee pe6- 
pHCTbie, HerycTO onymeHHbie npocTbiMH OTCTOJimHMH, nacTO cnerKa bhh3 HanpaBJieH- 
HBIMH BOJIOCKaMH JIh6o rOJlbie. JlHCTbJI rOJlbie HJIH C eAHHHHHbIMH )KeJie3KaMH H HeMHO- 
rOHHCJieHHBIMH npOCTBIMH BOJIOCKaMH IipeHMymeCTBeHHO BAOJIb AeHTpaJIbHOH 5KHJIKH 
CBepxy h no Kpaio; npHKopHeBbie paHO yBJiAaiomHe, CTeGjieBbie MHoroHHCJieHHbie (10 h 
6ojiee), jiaHUieTHbie, umpoKOJiaHijeTHbie, y3KOflHAeBHAHO-JiaHij;eTHbie, ojniHnTHHecKHe 
hjih ™ij;eBHAHbie, (0.9)1.7—4.5(8) cmaji., (0.2)0.5 — 2(3) CMump., KpynHO- h ocrpo- 
nHJibnaTbie, Ha BepxyniKe ocTpbie, Bee BHe3anHO, pe^ce Gojiee hjih MeHee nocTeneHHO 
cy^ceHHbie b nepemoK (2)5—15(30) mm aji., k MOMemy co3peBaHHn njiOAOB yBflAaio- 
mne. Khctb rycTaa, npn njiOAax 3HaHHTejibHO (ao !4 ajihhbi CTeGjni) BbiTaniBaiomajicji. 
L(BeTOHO^CKH koco BBepx CToamHe, (1.5)3—4 mm aji., npn njiOAax nonra ropH30HTajib- 
Hbie h cjia6o yAJinmnomHecji, 4—7(10) mm aji., rojibie, KpenKHe, peOpncTbie. Harne- 

JIHCTHKH (4)5 - 6(7) MM AJI., 1.5 - 2 MM IUHp., B BepXHeH nOJIOBHHe C nyHKOM npOCTbIX 

BOJIOCKOB 1 - 1.7 MM AJI., 6oKOBbie B OCHOBaHHH CHJIbHO MeUIKOBHAHO OTTJIHyTbie. Jle- 

necTKH po30Bbie hjih (JmojieTOBbie, (10)12—14(17) mm aji., 3—5(7) mm ump.; HoroTOK 

6 - 8 MM AJI., OTTh6 3JIJIHnTHHeCKHH HJIH 06paTH0JIHn;eBHAHbIH, 4.5 - 7(9) MM AJI. Tbl- 

HHHKH (4.5)5 - 8(10) MM AJI-, HHTH nO BCeH AJMHe 0.4 - 0.5 MM HIHp.; nbIJIbHHKH CTpe- 

jiOBHAHbie, 1.4 — 1.8(3) mm aji. Hjioabi npjiMOCTOOTHe, npjiMbie hjih eABa H3orHyTbie, 
(3.5)4.5—7(8.5) cm aji., (1.2)1.5 — 1.8(2) mm mnp., rojiwe; ctbopkh nonra njiocKHe, 
HaA ceMeHaMH BbinyKJibie, c 3aMeTHOH ijeHTpajibHOH ^chjikoh h pa3BHTOH ceTbio 6oko- 
bbix. CtojiGhk (1)1.8—2(2.5) mm aji., pbijibite rojiOBHaTO-AByjionacTHoe. CeMeHa oa- 
HopaAHbie, ao 32 b rHe3Ae, niHpoKOOJiJiHnTHHecKHe, innpoKOJiHiJieBHAHbie hjih nonra 
OKpyrjibie, njiocKHe, 1.5—2 mm aji., 1.0—1.6 mm mnp., no Been OKpymiocTH c y3KOH, 
0.15—0.25 mm mnp., KaiiMOH. L(b. Mail—aBrycT, nji. Mail — ceHTJiGpb. 

OnncaH H3 CeB.-Bocr. Kmaa: «[lIpoB. XsGeii,] in rupestribus Chinae borealis prope 
oppidum Kalgan [H^caHu;3JiHKoy]». 

JleKTOTHn (German, hie designatus): «Cheiranthus trichosepalus Turcz. In rupe¬ 
stribus Chinae borealis, 1831 [Turczaninow]» (LE!). 

H30JieKTOTHn: «Hesperis trichosapalam. In rupestris China borealis, 1831, Turcz. 
[aninow]» (KW; photo!). 

C yneTOM npHBeAeHHOH HaxoAKH hhcjio bhaob Clausia, OTMeHeiiHbix bo (Jmope Poc- 
chh, aocthhio 3 (BMecTe c C. aprica h C. agideliensis Knjasev) H3 5, othochmbix k AaH- 
HOMy poAy. 


BjiaroAapHOCTH 

Bbipa^caio HCKpeHHioK) GjiaroAapHOCTb A. O. Hjibhhckoh (HHCTHTyr GoTaHHKH 
hm. M. T. XojiOAHoro HAH YKpaHHbi) 3a HH^opMaumo 06 ayreHTHHHOM o6pa3u;e Clau¬ 
sia trichosepala, B. TejibTMaHy, B. H. /]ppo(])eeBy, A. E. EopoAHHOH-TpaGoBCKOH 
3a npeAOCTaBJieHHe bo3mo)khocth paGoTbi c MaTepnajiOM b LE, a tsookq P. B. KaMejiHHy 
h T. B. EropoBOH 3a ijeHHbie 3aMenaHH5i no CTaTbe. 

CnHCOK JIHTEPATYPbl 
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SUMMARY 

A record of a Dahurian-Manshurian species Clausia trichosepala (Turcz.) Dvorak ( Cruciferae) 
in the south of the Russian Far East is reported. The species is a as new to the flora of Russia. The data 
on the general distribution, ecology, and morphological characteristics of the species are given; ltctoty- 
pe specimen of C. trichosepala is designated. 


YAK 581.9 (571.65) 


Eot. acypH., 2007 r., t. 92, 1 


© H. B. CimejibHHKOBa 

O HAXOflKE HYALOPOA LANATIFLORA {POACEAE) 

B matmahckoh OEJIACTH 

N.V. SINELNIKOVA. ON THE RECORD OF HYALOPOA LANATIFLORA ( POACEAE ) 

IN THE MAGADAN REGION 

Hhcthtyt OMOJiorcmecKHX npoOjieM CeBepa ABO PAH 
685000 Mara^aH, nopTOBaa, 18 
Ten. 8-(41322) 35332 
Oaxc 8-(41322) 34463 (GMT + 11) 

E-mail: sinelnikova@ibpn.ru 
riocTynujia 28.03.2006 

CooOmaeTCJi o Haxojuce Hyalopoa lanatiflora (Roshev.) Tzvelev s. 1. b BepxoBbnx KojibiMbi — hobo- 
ro BHfla anx (Jmopbi Mara^aHCKOH o6jiacra. 

KjnoneBbie cjiOBa: Hyalopoa lanatiflora , MarajjaHCKan o6ji., KoJibiMa. 

Hyalopoa lanatiflora (Roshev.) Tzvelev s. 1. 6biji HaH/jeH b Mara^aHCKOH o6ji. 
b 2005 r. bo BpeMa npoBeAemni HHBeHTapH3au;HH (Jmopbi ropHLix TyHAp xp. Majitm Ah- 
Hanar (BepxoBbJi Kojibimbi, loxcHbie OTpora xp. HepcKoro). RajmuuL ynacTOK xp. Hep- 
CKoro cna6o H3yneH bo (JmopHCTHHecKOM omomemm, rep6apm>ie c6opbi 3Aecb paHee 
He npoBOAHJiHCb. IIpHBOAHM HOBoe o6Hapy)KeHHoe hbmh MecTOHaxoacAeHHe BHAa b 
Mara^aHCKOH o6ji.: TeHBKHHCKHH p-H, BepxoBBJi p. Maji. HyGyicajiax, b7kmk CB ot 
noc. EnoHKa (b 120 km ot CC3 ot paHOHHoro ijeinpa noc. YcTB-OMqyr), xp. Maji. Ah- 
Hanar (cncTeMa HepcKoro), JiyroBHHa TyHApoBaji pa3HOTpaBHO-3JiaKOBaa, peAKO, 
16 VIII 2005, H. B. CHHejibHHKOBa, (62°05'c. hi., 148°40' b. a.)> okojio 1700 m HaA 
yp. m. 

CoGpaHHbie o6pa3u;bi xpaHUTca b Tep6apHH HHcraTyra 6HOJioraHecKHX npo6neM 
CeBepa (MAG). ,3y6jiHKaT nepe^aH b Tep6apHH EoTaHHHecKoro HHCTHTyra hm. B. JI. Ko- 
MapoBa (EHH) PAH (LE). 

Hyalopoa lanatiflora — boctohhochGhpckhh bha, ohacmhk BepxonHO-KojibiMCKOH 
ropHOH CTpaHbi (ApKTHHecKan..., 1964). OiracaH H3 ilKyraH (L(BejieB, 1976). Pacnpo- 
CTpaHeH Ha TeppHTOpHH ifccyTHH B lOTO-BOCTOHHOH HaCTH KpjDKa HeKaHOBCKOTO, Ha ce- 
BepHOH OKOHeHHOCTH XapayjiaxcKHX rop, b OKpecTHOCTux Thkch, Ha xp. CyHTap-Xajrra 
(Ojiopa..., 1992; CexpeTapeBa, 2004). BcTpenaeTca no BceMy BepxonHCKOMy xp. h b 
CHCTeMe xp. HepcKoro. Ha TeppHTOpHH Gacceima Kojibimbi h Mara^aHCKOH o6ji. paHee 
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He 6biji OTMeneH. EjiHacainnee H3BecTHoe MecTOHaxoacA^HHe BHAa HaxoAHTca b 520 km 
k CC3 Ha Momckom xp. 

HaHAeHHbie b BepxoBBax Kojibimbi 3X3eMmiapBi hmciot cxoactbo c Hyalopoa la- 
natiflora subsp. momica (Tzvelev.) Tzvelev., xoTopBiH onncaH H3 Gacceiuia Hhah- 
rnpxH (Momcxhh xp., p. HjiHHB-TajiBiHBfl, kojiji. B. A. IIIejiyA^KOBa, 1935) (Apxrane- 
cxaa..., 1964). PacTeHM 3toto noABHAa hmciot HHacHHe abctxobbic uernyH c ocTpHeM ao 
0.7 MM, C BOJIOCKaMH MOKAy aCHJIXaMH, JIHCTBa C HHTeHCHBHBIM CH30BaTBIM OTTeHKOM, 
hto OTJiHHaeT hx ot Hyalopoa lanatiflora s. str. IIo MHemno H. H. IljBejieBa, BHAeBine- 
ro coGpaHHBie hbmh o6pa3ijBi H. lanatiflora , ohh, B03MoacHO, npHHaAJieacaT k ocoGoMy 
noABHAy, AJifl onHcaHHa KOToporo TpeGyeTca AonojiHHTejiBHBiH MaTepnaji. no3TOMy Ma- 
raAaHCKHe pacTeHHa oh pexoMeHAyeT o6o3HaHHTB H. lanatiflora Tzvelev s. 1. 

B ochobhoh, cyGapKTHHecKOH, Hacra apeajia H. lanatiflora BCTpeuaeTca b noace 
noArojiBijoBBix peAXOJiecHH, b tojibijobom noace — b iacGhhctbix ropHBix TyHApax 
(IOpu;eB, 1974). B ropHBix TyHApax xp. Man. AmiaHar Hyalopoa lanatiflora OTMeueH 
Ha KaMeHHCTBix BpeMeHHBix BOAOTOKax Ha BBicoTax 1600—1800 m. Ha CKJiOHax ropBi 
MajiBiH AHHanar pacTeT Ha HHBajiBHBix jiyroBHHax, Ha KOTopBix o6pa3yeT JiyacaiixH pa3- 
MepoM 1—1.5 m 2 . npeAnoHHTaeT meGHHCTBie MecTOoGnraHHa Ha BBixoAax rpaHHTOH- 
AOB, AOCTaTOHHO yBJiaacHeHHBie, Ha CKJiOHax cbctobbix 3xcno3Hu;HH. 

OGa noABHAa — H. lanatiflora subsp. lanatiflora n H. lanatiflora subsp. momica 3a- 
HeceHBi b KpacHyio xHHry PecnyGjiHKH Caxa (ilxyraa) (KpacHaa..., 1987) KaK ohacmhxh 
BepxoaHCKoro, Hepcxoro h MoMCKoro xpeGTOB cooTBeTCTBeHHO. Hyalopoa lanatiflora 
oxpaHaeTca Ha TeppnTopnn ycTB-JIeHCKoro 3anoBeAHHKa. B ycaoBHax yAajieHHOcra 
BBicoKoropnii xp. Hepcxoro ot HacejieHHBix nyHKTOB n OTcyTCTBHa ropHOAo6i>iBaiomHX 
npeAnpnaTHH MecTOoGnTaHna Hyalopoa lanatiflora Ha TeppnTopHH MaraAaHCxon o6ji. 
b cneuinajiBHBix Mepax oxpaHBi He HyacAaiOTca. 

BBicoKoropHBie MaccnBBi xp. Hepcxoro AOCTaTOHHO cjiaGo H3yneHBi, Ha Gojibuich hx 
H acra repGapHBix cGopoB He npoH3BOAHJiocB, nooTOMy bha Hyalopoa lanatiflora mo- 
aceT 6 bitb Bepoarao oGHapyaceH Ha BceM npoTaaceHHH xp. Hepcxoro xa k Ha TeppHTopHH 
ilxyraH, Tax h b npHJieraiomHX panoHax MaraAaHCxon o6ji. 

CnHCOK JIHTEPATyPBI 

ApKimmecKcm (Jmopa CCCP. M.; JT., 1964. T. 2. C. 172—173. 

Kpacnan KHHra HicyTCKOH ACCP. Hoboch6hpck, 1987. C. 162—163. 
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cnOnpcK, 1974. C. 9—10. 


SUMMARY 

The record of Hyalopoa lanatiflora (Roshev.) Tzvelev s. 1. in the Upper Kolyma Region is repor¬ 
ted, it being a new species to the Magadan Region (the North-Eastern Russia). 
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npHBO^JITCJI ^aHHbie O HeKOTOpbIX HOBbIX H peflKHX flJIJI KHprH 3 HH BHflOB IJBeTKOBblX paCTCHHH, C06- 
paHHbix Ha naMHpo-Ajiae, Ha AjiancKOM h TypKecTaHCKOM xpeSTax. 

KjiioHeBbie cjiOBa: HOBbie bhabi, (Jmopa, HOBbie MecTOHaxoacfleHHJi, cocyzmcTbie pacTeHHJi, Knp- 
TH3HJI, naMHpO-AjiaH. 

npH onpeAeneHHH MaTepnanoB, co6paHHbix b 3KcneAHii;HH Ha TeppHTopHH Knp- 
th3hh b 2005 r., a TaioKe npn npocMOTpe paHee coGpaHHoro MaTepnajia, xpaHnmerocn b 
T epGapHH BHOJioro-noHBeHHoro HHCTHTyTa HAH Kbiprbi3CTaHa (FRU), Gbijih oGHapy- 
nceHbi He npHBOAHBiHHeca paHee j\jik pecnyGjiHKH bhabi cocyAHCTbix pacTeHHH. Rim pn- 
Aa H3BeCTHBIX B KHprH3HH BHAOB yKa3aHEI HOBbie MeCTOHaXO^CAeHH^, 3HaHHTeJIbHO 

paciimpniomHe npeACTaBJieHHn 06 hx apeajie. Bee AHrapoBaHHbie o 6 pa 3 u;bi nepeAaHbi 
b TepGapHH BojaHHHecKoro HHCTHTyTa hm. B. JL KoMapoBa PAH (LE), AySjiHKaTbi xpa- 
HnTcn b TepGapHH BHOJioro-noHBeHHoro HHCTHTyTa HAH Kbiprbi 3 CTaHa (FRU). Ahho- 
THpOBaHHblH CnHCOK HaXOAOK npHBOAHTCfl HH)Ke. 

1. Acanthophyllum gypsophylloides Regel. 

Hobbih bha TypKecTaHCKoro xp.: «OmcKan o6ji., JLihjihkckhh p-H, npaBoGe- 
penebe can nymjiHK, 27 VIII 1954, BacnjibeBa». PacTemra c TypKecTaHCKoro xp. otjih- 
naiOTcn chjibho onymeHHbiMH CTeGjinMH. 

2 . Anaphalis virgata Thoms. 

Hobbih bha AJifl TypKecTaHCKoro xp.: «CeBepHbiH MaKpocKJiOH, ymenbe peKH fljK e- 
Tbi-Kenepe, 6 jih 3 cjnraHHn c peKOH JlnHJMK, ocwnb, 1511 m HaA yp. m., 39°44"c. hi., 
70°01" b. a-j 16 VII 2005, T. A. JIa3bKOB». Bha HeAaBHO 6biJi npHBeAeH hbmh jynsi Tep- 
pHTopHH KnprH3HH Ha 3aajiaHCKOM xp. (JIa3bKOB, Cmhphob, 2005). 

3. Asperuginoides axillaris (Boiss. et Hohen.) Rauschert. 

PaHee yKa3biBajicn c necTpoijBeTOB k»khoh KnprH3HH 6e3 KOHKpeTHbix MecTOHa- 
xoncAeHHH (AHAapoB h Ap., 1985). HMeioTcn cjieAyioiAHe o6pa3u;bi: «OmcKan o6ji., Typ- 
KecTaHCKHH xp., ceB. MaKpocKJi., npeAropbn, ypon. Kopo30 6 jih3 c. PaBaT, ceB. KaMe- 
hhct. ckji., 9 IV 1962, AHAapoBa, Y6yKeeBa». 

4. Campyloptera carnea (Banks et Soland.) Botsch. et Vved. 

npHBOAHJicn ajw necTpoijBeTHbix tojiia kwkhoh KnprH3HH 6e3 yKa3aHHn KOHKpeT¬ 
Hbix MecTOHaxo)KAeHHH (AHAapoB h AP-, 1985). CoGpaH: «JInHJWKCKHH p-H, TypKecTaH- 
CKHHxp., ceBepHbiH MaKpocKJiOH, c. IIIajiAbi-EajiAbi, 24 IV 1978, AHAapoBa, YGyxee- 
Ba». 

5. Delphinium knorringianum B. Fedtsch. 

Hobbih bha AJi* TypKecTaHCKoro xp.: «CeBepHbiH MaKpocKJiOH, 6 jih 3 noc. Kom-By- 
naK (Boctohhbih), OKp. r. CymoKTa, apneBHHK, CKajibi, 2005 m HaA yp. m., 39°55" c. m., 
69°42" b. a-j 14 VII 2005, T. A. JIa3bKOB». PaHee bha npHBOAHJicn j\nsi AnaHCKoro (na- 
xoMOBa, 1972) h Atohhokckofo (JIa3bKOB, 2004) xpeGTOB. 
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6. Eremurus alberti Regel. 

Hobmh bha am KHpra3HH: «AjiaHcxHH xp., ceBepHMH MaxpocxjioH, nepeBaji no ao- 
pore H3 r. Orn b r. HayKaT, necTpoijBeTM, u;BeT BeHunxa ajiMH, 5 V 2005, T. A. JIa3b- 
kob». B «OnpeAejiHTejie pacTeHHH CpeAHeH A3hh» (BBeAeHCXHH, KoBajieBcxaa, 1971), 
yKa3biBajica jihiub am ropna OepraHCKon aojihhm h kwxhoix) IlaMHpo-Ajiafl. 

7. Gypsophila alsinoides Bunge. 

Hobmh bha am Ajiaiicxoro xp.: «CeBepHMH MaKpocKJioH, ymejite pexn Cox, 6jih3 
c. Ax-Typnax, necTpouBeTM, 860 m HaA yp. m., 40° 10" c. in., 71°03" b. a*, 13 VI2005, 
T. A. JIa3bKOB». PaHee b KHprH3HH 6mji H3BecTeH tojibko H3 oahoh tohxh Ha Atohhox- 
CKOM xp. (JIa3bKOB, 1991). 

8. G. spathulifolia Fenzl. 

Hobmh bha am KHprH3HH: «AjiaiicxHH xp., ceBepHMH MaKpocKJioH, ymejibe p. Cox, 
6jih3 c. Ax-TypnaK, necTpoijBeTM, 860 m HaA yp. m., 40°10"c. in., 71°03 "b. a., 
18 VII 2005, T. A. JIa3bKOB». B «OnpeAejiHTejie pacTeHHH CpeAHeH A3 hh» (EoHAa- 
peHKO, 1971) bha yKa3biBaeTCn am OepraHCKon aojihhm, ho, no-BHAHMOMy, c Teppn- 
TopHH y36eKHCTaHa, Tax xax bo «Ojiope KnprH3CX0H CCP» (HnxHTHHa, 1955) h b pa- 
6oTe B. A. IHyjnj; (1989) am KnprH3HH He yxa3biBajicn. 

9. Onosma maracandica Zak. 

Hobmh bha am (JmopM KnprH3HH: «TypxecTaHCXHH xp., ceBepHMH MaxpocxjioH, 
6 jih 3 noc. Koin-Byjiax (Boctohhmh) oxp. r. CymoxTa, apneBHHx, cxajiM, 2005 m HaA 
yp. m., 39°55" c. in., 69°42" b. a., 14 VII2005, F. A. JIa3bxoB». Bha OTJiHHaeTca ot 6jih 3- 
xoro O. atrocyanea Franch. 6onee xopotxhmh ijBeTxaMH. 

10. Potentilla algida Sojak. 

HOBMH BHA AM (])JIOpM KHprH3HH! «TypxeCTaHCXHH xp., CeBepHblH MaxpOCXJIOH, 
npaBo6epexa>e p. JIjihmx, ypounme Chropym, ypioHHoe JiecHHnecTBO xonxo3a, o6jie- 
nnxoBbie toxoh, ijBeT BeHHHxa xcejiTMH, 27 V 2002, M. TaHM6aeBa». 

11. Salvia spinosa L. 

Hobmh bha am (JmopM KHprH3HH: «TypxecTaHCXHH xp., ceBepHMH MaxpocxjioH, 
6acc. p. Ko3bi-BorAaH (JLihmx) 6jih3 c. Kanparan, 9 V 2005, F. A. JIa3bX0B». npn- 
BeAeHHbie b «OnpeAejiHTejie pacTeHHH CpeAHeH A3hh» (MaxMeAOB, 1987) GjinxcaHinee 
x KHprH3HH MecTOHaxo>XAeHHe BHAa othochtch x 3anaAHbiM OTporaM TypxecTaHcxo- 
ro xpe6Ta. 

12. Stubendorffia botschantzevii R. Vinogradova. 

Hobmh bha am TypxecTaHexoro xp. «necTpou;BeTHi>ie oGHaacemni MOXAy r. Cy- 
moxTa h c. IHajiAbi-BajiABi, 30 V 1958, YGyxeeBa, OHJiHTOBa». PaHee bha CHHTajica 3H- 
AeMHHHbiM am Ajiaiicxoro xp. (BmiorpaAOBa, 1974). 


EjiaroAapHOCTH 

HccneAOBaHHa ocymecTBjrajiHCb npn (J)HHaHCOBOH noAAepxcxe npoexTa Me>XAy- 
HapoAHoro HayHHO-TexHHnecxoro itempa (MHTLQ. TpaHT KP-973: «CoxpaHeHHe h 
Hcnojib30BaHHe repMOiuia3MM AHXopacTymeH (JmopM KHprH3HH am pememui reHe- 
THXo-cejiexuiHOHHbix h HapoAHOX03HHCTBeHHi>ix 3aAan» («Conservation and use of ger- 
moplazm of Kyrgyzstan’s wild flora for management of genetic-selection and economica 
tasks»), a Taxace KHprH3Cxo-HeMeu;xoro HaynHoro npoexra no H3yneHHio B3aHMOACHCT- 
bhh nenoBex—oxpyxcaiomaa cpeAa b opexo-miOAOBMX Jiecax kwxhoh KnprH3HH (Ooha 
Volkswagen Stifitung). 
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SUMMARY 

Data on some new and rare species to the flora of Kyrgyzstan from Alai and Turkestan Mountains 
are presented. 


173 



TOM 92 


E0 TAHHHECKHH KYPHAJI 


2007, Ns 1 


KPHTHKA H BEEJIHOTPAOHfl 


YHK 019.941 : 002.01 : 58 


© B. M. Mhpkhh, 1 JI. r. HayMOBa 2 

(Peupmua). AJIbllHHCKHE 3KOCHCTEMM: 

CTPyKTYPA H MEXAHH3MBI <DYHKt(HOHHPOBAHHiI / 

Iloa pea. B. H. IlaanoBa, B. r. OHHirieHKO h T. T. EjiyMeeBofi. M., 2005. 
205 c. (Tp. TeSepflHHCKoro roc. 6Hoc<I>epHoro 3anoBeflHHKa; bbui. 30) 

B. M. MIRKIN, L. G. NAUMOVA. (A review). ALPINE ECOSYSTEMS: 

STRUCTURE AND FUNCTIONS. Editors-in-chief: V. N. Pavlov, V. G. Onipchenko, T. G. Elumeeva. 

Moscow, 2005. 205 p. (Transactions of the Teberda Reserve. Issue 30) 

1 EauiKMpCKHM rocyaapcTBeHHbiM yHMBepcHTeT 
450054 Y<J>a, yji. OpyH3e, 32 
E-mail: geobot@bashnet.ru 

2 EauiKHpCKHM rocyaapCTBeHHbiii ne^aroraqecKHH yHHBepcuTeT 
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CGopHHK TpyAOB TeGepAHHCKoro rocyAapcTBeHHoro 6HOC(J)epHoro 3anoBeAHHKa — 
«ABa)KAbi io6HJieHHbiH»: BO-nepBbix oh onyGjiHKOBaH noA HOMepoM 30, h, BO-BTopbix, 
nocB^meH 70-JieraK) opraHH3au;HH 3anoBeAHHKa, KOTopbiH 3a roAbi CBoero cymecTBOBa- 
hhh CTaji oahhm H3 HaH6ojiee BaxcHbix nojinroHOB H3y Hernia BbicoKoropHbix okochctcm. 
ABTOpCKHH KOJIJieKTHB BbinyCKa BKJIIOHHJI COTpyAHHKOB 3aiIOBeAHHKa (B. r. OfflHIHeH- 
ko, A. ff,. CajmarapoB), 6HOJiorHHecicoro (jjaxyjibTeTa (E. A. ^OKOJiHHa, M. A. TepacH- 
MOBa, T. T. EnyMeeBa, B. F. OHHnneHKO, B. H. naBJiOB, H. O. TeTeBHHa) h (jiaKyjibTeTa 
noHBOBeAeHHa Mry (H. A. JleoimcHHa, M. H. MaxapoB, C. B. IleTpoBa), ecTecTBeH- 
HO-reorpa(J)HHecKoro <|>aKyjibTeTa KapanaeBO-HepiceccKoro rocyAapcTBeHHoro neAaro- 
rHHecKoro yHHBepcHTeTa (O. X. EHA^cneBa, J\. K. TeiceeB, H. H. IllHAaKOB, M. A. 3p- 
xeHOBa) h HepenoBeijKoro rocyAapcTBeHHoro yHHBepcHTeTa (A. C. KypameB). KpoMe 
Toro, cpeAH aBTopoB — coTpyAHHK HeHAyHCKoro GHOJiorHHecKoro HHCTHTyTa KmaS- 
ckoh AxaAeMHH Hayx Y 5im>. 

Bbinycx OTKpbiBaeT CTaTba «3icojiorHHecKHe HCCJieAOBaHHa BbicoxoropHH Te6ep- 
AHHCKoro 3anoBeAHHKa Ha coBpeMeHHOM 3Tane» (B. H. naBJiOB, B. F. OHHnHemco, 
T. T. EnyMeeBa, A. CajmarapoB). C 1977 r. «Ha 6a3e AOJiroBpeMeHHoro AoroBopa o 
coTpyAHHHecTBe MexcAy TeGepAHHCKHM 3anoBeAHHKOM h Mockobckhm yHHBepcHTeTOM 
((JiaxynbTeTOM noHBOBeAeHHa h 6HOJiorHHecKHM (JmicyjibTeTOM) Ha ocHOBaHHOM b 3tom 
xce roAy BbicoKoropHOM CTaijHOHape Ha rope Majiaa Xaranapa HanajiH ocymecTBJiaTb- 
ca KOMnnexcHbie HCCJieAOBaHHn cocTaBa, CTpyKTypbi h (J>y hkh;hohhp ob aHHa ajibmiH- 
CKHX 3KOCHCTeM» (c. 9). Pe3yJIbTaTOM 3THX HCCJieAOBaHHH 6bIJI IfeJIblH pHA HayHHbIX 
MOHOrpa(J)HH, MHO^CeCTBO 3aiAHIAeHHbIX AHCCepTaifHH H COTHH CTaTeH. B AOnOJIHeHHe 
k cnHCxy nyOjiHKauiHH o 3anoBeAHHKe, ony6jiHKOBaHHOMy b CTaTbe B. H. IlaBJiOBa h ap* 
b 2003 r., 1 coAepxcameMy 196 ny6jiHKau;HH, npHBOAHTca cnncoK eme 78 ny6jiHKau;HH, b 


1 IlyEjIHKaUHH, UHTHpOB3HHBie B cbopHHKe, B 6M6jIHOrpa(j)HK) K peiteH3HH He BKJIIOHeHbl. 
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cocTaBe KOTopwx ABe MOHorpa(j)HH (ajhi hhx yxa3aHbi Ha3BaHH5i rnaB h (JmMHJiHH aBTO- 
poB). 3a nocneAHHe Tpn roAa HanncaHO h 3amHmeHO 5 xaHAHAarcxHx AwccepTaijHH. 

KpaTKO aHHOTHpoBaHBi ocHOBHBie HayHHbie HanpaBJieHHa nocjieAHHx Tpex ner: 

— HccneAOBaHHe BbicoxoropHbix iiohb; 

— (J)jiopHCTHHecKHe Ha6moAeHH5i; 

-MOHHTOpHHr eCTeCTBeHHOH pa3HOrOAHHHOH AHHaMHKH paCTHTeJIBHBIX C006- 

mecTB (c yneTOM ecTecTBeHHbix HapymeHHH); 

— 3KcnepHMeHTajibHbie HCCJieAOBaHHJi cocTaBa h CTpyxTypbi (J)HT0ueH030B; 

— H3yneHHe npocTpaHCTBeHHOH CTpyxTypbi (j)HT0ueH030B b cbjbh c ycjiOBHJiMH 
cpeAbi; 

-CpaBHHTeJIbHbie HCCJieAOBaHHJI OKOJIOTO-GHOJIOrHHeCKHX CBOHCTB BbICOKOropHbIX 

pacTeHHH; 

— H3yneHHe pojiH (J)HTO(J)aroB b (JiopMHpoBaHHH CTpyxTypbi ajibnHHCKHx okoch- 
CTeM. 

CnHTaeM HyxcHBiM CAenaTb oaho 3aMenaHHe OTHOCHTejibHO CTpyiaypbi Bbinycxa. 
B aHHOTau;HH oh Ha3BaH KOJiJieKTHBHOH MOHorpa(J)HeH, TeM He MeHee nopjiAOK pacnono- 
xceHHH CTaTefi AOCTaTOHHO npoH3BOJieH. IIo 3 toh npHHHHe b peu;eH3HH CTaTbH crpyn- 
nHpoBaHbi no TeMaranecKHM pa3AenaM. 

Kax h b paHee BbinojiHeHHbix HCCJieAOBaHHJix, TecT-oGBexTaMH hbjihjihcb 4 coo6- 
mecTBa: ajibnHHCxaa jiHmaHHHXOBaji nycTomb (AJin), necTpooBCJiHHijeBbiH Jiyr (nil), 
repaHHeBO-KoneeHHHKOBbm jiyr (rKJI) h ajibnHHCKHH KOBep (AK). 

JlaHAina^THan xapaKTepHCTHKa TeppuTopnn 3anoBeAHHKa. A. CajmarapoB 
(«JIaHAHia(J)Tbi TeGepAHHCKoro 3anoBeAHHKa») paccMaTpHBaeT ocoGchhocth KJiHMaTa b 
T pex ranax JiaHAUia(|)Ta, cocTaBjmomHx bbicothbih p^a: ropHbie yMepeHHO-ryMHAHbie, 
ropHbie xojiOAHO-yMepeHHbie, BbicoKoropHbie nyroBbie. fijix xapaKTepncraxH ce30HH0H 
AHHaMHKH KJiHMaTa HCn0JIb30BaHa CHCTeMa CTeKCOB (cyTOHHbIX COCTOJIHHH), KOTOpbie 
6biJiH oGBeAHHCHbi b rpynnbi ryMHAHbix, ceMHryMHAHbix, ceMHapHAHbix, apHAHbix, ne- 
pexoAHbix, 3HMHe6eccHexcHbix, HHBajibHbix, xpHOTepMajibHbix. CneKTpw ctckcob xopo- 
rno cooTBeTCTByiOT xapaxTepy noHB h pacraTejibHOCTH ropHbix JiaHAUia(|)TOB. 

H3yneHHe Shojiothh pacTeHHH. 3T0My Bonpocy nocBJimeHbi neTbipe CTaTbH: 
«CpaBHeHHe napaMeTpoB jihctoboto annapaTa pacTeHHH ajibnHHCKHx jimiiaHHHKO- 
Bbix nycTomeH h ajibnHHCKHx kobpob» (H. H. IIlHAaxoB, B. T. OHHnneHxo), «Ou;eHKa 
AJIHTeJIbHOCTH )KH3HH JIHCTbeB aJIbnHHCKHX paCTeHHH TepaHHeBO-KOneeHHHKOBblX Jiy- 
TOB H KOBpOB» (M. A. 3pxeH0Ba), «AHT3KOJIOrH5I BOCbMH BHAOB ajibnHHCKHx 3JiaKOB» 
(A. C. KypameB), «PeaKu;HJi pacTeHHH ajibnHHCKHx jimiiaHHHKOBbix nycTomeii h necT- 
pooBcaHHueBbix jiyroB Ha pa3Hbie pexcHMbi Ae(])OJiHaijHH» (/J. K. TexeeB). 

Kax napaMeTpw 3KOJiorHHecKOH oijeHKH jihctbcb 23 bhaob AJin h 10 bhaob AK 
6buiH H36paHbi: TOJimHHa jihctoboh njiacTHHKH, coAepxcaHHe boam, njiomaAb noBepx- 
hocth, yAejibHaa JiHCTOBan noBepxHOCTb (oTHomeHHe njiomaAH jihctb k ero cyxon hjih 
cbipoH Macce). no GojibiiiHHCTBy napaMeTpoB pa3JiHHHJi jihctbcb pacTeHHH H3 pa3Hbix 
3K0JI0THHeCKHX yCJIOBHH OKa3aJIHCb He3HaHHTeJIbHbIMH. 3HaHHMbie OTJ1HHHJI 6bIJIH yCTa- 
HOBJieHbl TOJIbKO no epeAHHM BeJIHHHHaM yAeJIbHOH JIHCTOBOH nOBepXHOCTH, KOTOpaa 
oxa3ajiacb cymecTBemio Bbirne y pacTeHHH AK. HeBejiHKH pa3JiHHHJi AJIHTeJIbHOCTH 
xch3hh JIHCTbeB pacTeHHH AK h TKJI (b cpeAHeM 37 h 40 AHen), xotji 3axoHOMepHocTH 
OTMHpaHHJi JIHCTbeB bo BpeMJi BereTaijHOHHoro nepnoAa y pa3Hbix pacTeHHH pa3JiHHa- 
jiHCb. BbiHBJieHbi cymecTBeHHbie pa3JiHHHJi b pHTMHxe ABeTeHHJi y pa3Hbix 3JiaKOB: bbi- 
AejieHbi paHHe- h AJiHTejibHouiBeTyiAHe bhaw, no3AHe- h ObiCTpouiBeTymne bhah, a no 
cyroHHOH AHHaMHxe ABeTeHHJi — 3JiaKH c yTpeHHHM ABeTeHHeM, BenepHHM ijBeTeHHeM 
h ABeTeHHeM, pacTJiHyTbiM Ha Becb A^Hb. npn otom pHTMHxa uBeTeHHn xoHTpojiHpyeT- 
cji Ha reHeTHnecxoM ypoBHe h noroAHbie ycjiOBHJi MoryT BJiHJiTb jinnib Ha kojikhcctbo 
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ijBeTKOB, pacKptiBaiomHxcfl b kohkpcthbih AeHb. Bhabi HHAHBHAyajibHO pearapoBajiH h 
H a pa3Hbie pexcHMBi Ae(])OJiHau;HH, xot h oGmeii 3aKOHOMepHOCTBio Gbijio GojiBiuee bjihh- 
HHe (J>aKTopa HapymeHHfl Ha GnoMaccy, neM Ha hhcjio noGeroB. HapymeHHe ycHJiHBajio 
npoijecc KymeHHii, xot h o6pa30BaHHn hobbix reHepaTHBHBix noGeroB He npoHexoAHJio h 
C eMeHHaa npOAyKTHBHOCTB paCTeHHH CHHtfCaJiaCB. 

^ojiroJieTHHH MOHHTopwHr pacTHTejibHbix cooGmecTB. T. T. EnyMeeBa («EcTe- 
CTBeHHaa pa3HoroAHHHaa AHHaMHKa ajiBmiHCKOH jiHinaHHHKOBOH nycTOiHH») noKa3ajia, 
hto Gojiee neM 3a 20 JieT HaGmoAeHHH BapnaGejiBHOCTB AOMHHaHTOB no cpaBHemno c 
MajiooGHJiBHBiMH BH^aMH GbiJia MeHBine, npHHeM aMnjiHTyAa (JmiOKTyauHH HHCJia reHe¬ 
paTHBHBix noGeroB GbiJia BBime, neM y oGmero HHCJia noGeroB. Bbmbhtb npHHHHBi 3thx 
CKpBITBIX UHKJIHHeCKHX H3MeHeHHH 0Ka3aJ10CB CJIO)KHO, TeM He MeHee, CAeJiaH BBIBOA o 
tom, hto GojiBinyio ponB nrpaiOT ycjiOBHii npeAinecTByioiAero roAa (ocoGchho TeMnepa- 
Typa mojia h aBrycTa). 

3KcnepHMeHTajibHkiii aHajiH3 peHCHMa KOHKypemiHH. Pe3yjiBTaTBi OKcnepHMeH- 
tob oGcyacAaiOTCfl b Tpex CTaTBux: «/JojiroBpeMeHHBie H3MeHeHHn cocTaBa h CTpyKTypBi 
repaHHeBO-KoneenHHKOBBix nyroB h ajiBnHHCKHX kobpob npn nepecaAKax ynacTKOB hx 
AepHHHBi b Apyrne coo6mecTBa» (H. O. TeTeBHHa), «H3MeHeHHe CTpyKTypBi ajiBnHH- 
CKHX KOBpOB npH yAaJieHHH AOMHHHpyiOIAHX BHAOB» (O. X. EHA^CHeBa), «IIpH)KHBae- 
moctb mojioabix ocoGen Campanula tridentate h Carum caucasicum nocne HCKyccTBeH- 
Horo noAceBa Ha ajiBnHHCKHe kobpbi» (O. X. EHA^CHeBa). 

npH peuiHnpoKHOH (B3aHMHOH) nepecaAKe pacTeHHH MexcAy neTBipBMn cooGmecTBa- 
MH KyCKH AepHHHBi no nepHMeTpy oGepTBIBaJIHCB nOJIHOTHJieHOBOH nJieHKOH, HTO hck- 
JIIOHaJIO KOpHeByiO KOHKypeHIJHK) H n03B0JIJIJI0 BBIUBHTB BJIHUHHe TOJIBKO aGHOTHHeCKHX 
ycnoBHH. Ilocjie ceMH JieT nojiHOTHJieH Gbiji yAajieH h k (JiaKTopaM aGnoTHHecKOH cpeABi 
AoGaBHJiacB KopHeBaa KOHKypeHijHJL Pe3yjiBTaTBi OKcnepHMenra Heo AH03HaHHBi : b CHJiy 
pa3HOH KOHKypeHTHOH CnOCOGHOCTH «X03«eB» H «rOCTeH» H pa3HOrO COOTBeTCTBHa 3KO- 
norHH «rocTen» MHKpoKJiHMaTy b hobbix ycjiOBHux pa3HBie bhabi pearapoBajiH Ha nepe- 
caAKy no-pa3HOMy. Abtop nmueT, hto b cocTaB cooGmecTB bxoaht bhabi, «...ajih koto- 
pBIX OKOJIOrHHeCKHH OHTHMyM COBnaAaeT C HX (JiaKTHHeCKHM MeCTOM oGHTaHHH, H BHABI, 
KOTOpBie CO 3HaHHTeJIBHO GOJIBIHHM ycneXOM pa3BHBaiOTC5I B ApyrHX 3K0JI0rHHeCKHX 
ycjiOBHnx» (c. 104). 

Ctojib xce pa3HOo6pa3HO pearapoBajiH BTopocTeneHHBie bhabi cooGmecTB Ha yAa- 
neHHe AOMHHaHTOB: nacTB hx pearnpoBajia nonoxcHTejiBHO, a nacTB — OTpmjaTejiBHO, 
HO npH 3TOM BHeApeHHH HOBBIX BHAOB npH yAaJieHHH AOMHHaHTOB He npOHCXOAHJIO. 
B cbok) onepeAB, Ha pe3yjiBTaTBi OKcnepHMeHTa BJimuia KOHKypeHTHaa moiahoctb ao- 
MHHaHTa. axce b OKCTpeMajiBHBix ycjiOBimx AK cooGmecTBa OKa3BiBaiOTCJi AOCTaTOHHO 
3aKpBiTBiMH, ceMeHa noAcenHHBix pacTeHHH nnoxo bcxoahjih, a B3omeAHiHe pacTeHHH 
ThGjIH Ha lOBeHHJIBHOH CTaAHH. 

AHaJlH3 CBH3H «nOHBa-paCTHTeJlbHOCTb» (3KCnepHMeHTbI C yAOGpeHHHMH). 

3th HCCJieAOBaHHn npoAOJixcaiOT HanpaBJieHHe OKcnepHMeHTajiBHOH (JiHTOijeHOJiorHH, 
co3AaHHoe X. 3juieH6eproM h T. A. PaGoraoBBiM, KOTOpBie noKa3ajiH, hto rnoGbie H3- 
MeHeHHH ycjiOBHH cpeABi npouBJHnoTCn nepe3 H3MeHeHHii KOHKypeHTHBix othoihchhh 
b cooGmecTBe. IlyGjiHKyiOTCJi ABe ctbtbh: «AKKyMyjHnj;H5i a30Ta h (J>oc(J)opa b ajiBnHH- 
CKHX (J)HT0Ij;eH03aX npH H3MeHeHHH AOCTynHOCTH OJieMeHTOB MHHepaJIBHOrO nHTaHH«» 
(H. A. JleoimcHHa, M. H. MaxapoB, C. B. IleTpoBa, B. T. OHHnHeHKo) h «H3MeHeHHe 
HaA3eMHOH GHOMaCCBI pacTeHHH ajiBnHHCKHX KOBpOB npH yBeJIHHeHHH AOCTynHOCTH 
noHBeHHBix pecypcoB» (M. A. TepacHMOBa, E. A. /JoicojiHHa, B. T. OHHnneHKo). B nep- 
boh CTaTBe npHBOA^Tca pe3yjiBTaTBi HCCJieAOBaHHH bo Bcex TecT-cooGmecTBax. B Te- 
neHHe neTBipex JieT bhochjihcb (J)OC(J)op, a30T h a30THO-(J)oc(J)opHaa CMecB, nocne nero 
Gbijih b3htbi yxocBi, KOTOpBie pa36npajiHCB no BHAaM. BbiAejiajiHCB tojibko HanGojiee 
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MaccoBwe h nocTOiiHHBie bhabi (23 BHAa H3 nerapex coodmecTB), ocTajiBHbie bhabi o6b- 
eAHMJiHCB b cMemaHHBie o6pa3ijBi. B oxcnepHMeHTe, onncaHHOM bo btopoh CTaTBe, 
Te xce yAodpeHim bhochjihcb tojibko Ha coodmecTBO AK, ho, KpoMe Toro Ha (J)OHe yAo6- 
peHHH npOBOAHJIOCB H3BeCTKOBaHHe nOHB JXJ1K HOpMaJIH3aUHH pH H npHMeHHJICa nOJIHB 
b nepnoABi, Kor^a xojihhcctbo BBinaAaiomHX ocaAXOB 6bijio MeHBine hopmbi. 

PaCTeHHfl OTHOCHTeJIBHO 6eAHBIX nOHB AJin H njl B eCTeCTBeHHOM C0CT05IHHH co- 
AepxcaT Majio (J)oc(J)opa h a30Ta, ho npn BHeceHHH yAodpeHHH aKTHBHO HaKanjiHBajiH hx, 
npHHeM pa3HBie bhabi pearnpoBajiH Ha yjiyHiiieHHe ycjiOBHH MHHepanBHoro nmaHHa 
no-pa3HOMy. B AK HeihpajiH3ai];H5i peaxijHH noHBeHHoro pacTBopa noBBimajia bhaoboc 
6oraTCTBO, a yjiynmeHHe ycjiOBHH MHHepajiBHoro nHTaHHii CHHXcajio ero (cpa6aTBiBaji 
npHHUiHn o6paTHOH CB5I3H Me^KAy npOAyXTHBHOCTBIO H BHAOBBIM 6oraTCTBOM). /Jpjin 3Jia- 
kob ocTaBajiacB nocTOUHHOH npn HopMajiH3au;HH pH, ho pe3KO B03pacTajia npn BHece¬ 
HHH yAoGpeHHH. 

OcoGhHXOM CTOHT CTaTBfl «CTpyKTypa paCTHTeJIBHBIX COoGmeCTB B CB5I3H CO CBOHCT- 
BBMH nOHBBI B BBICOXOTOpBIIX BOCTOKa L(HHXaH-TH6eTCXOrO HaropB5I» (y ihiB h 
B. r. OHHnHeHKO). ABTOpBI HCCJieAOBaJIH BJIHJIHHe Ha paCTHTeJIBHOCTB 3KCn03HHiHH 
ckjiohob Ha BBicoTe 2850 m HaA yp. m. HcnojiB30BajiacB cxpynyjie3Ha5i MeTOAHKa c6opa 
noneBBix AaHHBix: miTB TpaHcexT, b cocTaBe KOTopBix Gbijio 248 miomaAOx 1 X 1 m 2 , 
Ka)KAa5i nnomaAKa 6bij ia pa36nTa Ha 10 cydxBaApaTOB. BecoBBie oijeHXH ynacTHu bhaob 
AaBajiHCB no hx BCTpenaeMOCTH Ha cydxBaApaTax. Ha xa>XAOH btopoh miomaAxe 6biji 
b3ht noHBeHHBiH o6pa3en; H3 BepxHero cjioh noHBBi 0—10 cm h MeTajuiHHecxHM mynoM 
onpeAeneHa rnyOnHa noHBBi. Ha xa>XAOH miomaAxe b Hoadpe onpeAejianacB moiahoctb 
CHexcHoro noxpoBa. noHBeHHBie o6pa3UBi Gbijih noABeprHyTBi aHajiH3aM — onpeAejra- 
jiocb coAepxcaHHe BJiarn, oGmero ymepoAa, oGmchhoto aMMOHHHHoro a30Ta, o6me- 
ro (J)oc(J)opa, oGmero xajina, a Taxace rHApojiHTHHecxaa xhcjiothoctb. npn o6pa6oTxe 
AaHHBIX HCn0JIB30BaJIHCB XOMnBIOTepHBie MeTOABI OpAHHaiJHH (DCA) H XJiaCCH(|)HXa- 

AHH (TWINSPAN). 

B pe3yjiBTaTe xjiaccH^nxauiHH 6bijio bbiacjicho neTBipe rana coodmecTB: Potentil- 
la—Ajania — ajiBnHHcxne xycTapHHXOBBie Jiyra, Ptilagrostis—Carex — ajiBnHHCxne 
Jiyra, Salix—Carex—Ptilagrostis — ajiBnHHCxne xycTapHHXOBBie Jiyra, Rhododend¬ 
ron— ajiBnHHCXHe xy CTapHHXH, a opAHHaijHfl no3BOJiHJia CAenaTB bbiboa, hto «...3xcno- 
3HIJH5I CXJIOHa HBJiaeTCH OAHHM H3 CaMBIX Ba)XHBIX OnOCpeAOBaHHBIX (J)aXTOpOB epeABI, 
XOHTpOJIHpyiOmHX AH(J)(J)epeHIj;HaUHK) paCTHTeJIBHOCTH H nOHB B BBICOXOrOpBflX BOCTOXa 
Il,HHxaH-TH6eTCxoro HaropBii» (c. 73). Kax nonaraiOT pen;eH3eHTBi, aji* nojiyneHHa Ta- 
xhx TpHBHajiBHBix bbiboaob He HyxcHBi hh ctojib TpyAoeMxaa MeTOAHXa c6opa HCXOA- 
HBIX AaHHBix, HH «apTHJIJiepH5I» XOJIHHeCTBeHHBIX mctoaob aHajiH3a, Te xce pe3yjiBTaTBi 
moxcho Gbijio nonyHHTB npn 3HaHHTejiBHO MeHBiHHx 3aTpaTax ipyAa. PeueH3eHTBi nona- 
raioT, hto aBTopBi HapyniHJiH npHHUiHn nparMaraHecxoii Hayxn — «6phtbbi OxxaMa» 
(«He COTBOpH CJIOXCHOCTB 6e3 HaA 06 HOCTH»). 

06man oiteHxa ioGhjichhoto BBinycxa TpyAOB TeGepAHHexoro 3anoBeAHHxa, xax h 
Apyrnx xhht h CTaTen, xoTopBie HanncaHBi no pe3yjiBTaTaM HccjieAOBaHHH TBopnecxoro 
xojuiexTHBa B. T. OHHnneHxo, BBicoxan. Bee HcnojiB30BaHHBie mctoabi xoppexTHBi, pe- 
3yjiBTaTBi o6pa6oTXH MaTepnanoB TmaTejiBHO HHTepnperapoBaHBi, h, xpoMe toto co- 
npoBO^CAaiOTCii noApodHBiMH Ta6jimj;aMH, noATBepxcAaioiAHMH odocHOBaHHOCTB bbibo¬ 
aob. 
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EoTaHMHecKMM HHCTinyr mm. B. Jl. KoMapOBa PAH 
197376 C.-neTep6ypr, yji. npo(J). nonoBa, 2 
nocTynHJia 26.04.2006 

OnepeAHOH 3Tan H3yneHHJi (JmopGi bgichihx pacTeHHH TBepcKOH o6ji. noAtrroxceH 
BGIXOAOM B CBeT HOBOH, HeTBepTOH, BepCHH «MaTepHaJIOB K (Jmope TBepcKOH o6jiaCTH» 
A. A. HoTOBa. 

OCHOBy KHHTH COCTaBJiaeT aHHOTHpOBaHHGIH CIIHCOK BHAOBOrO COCTaBa M0X006pa3- 
HGIX (aHTOUiepOTOBblX, MXOB H neHeHOHHHKOB) H COCyAHCTGIX paCTeHHH TBepcKOH o6ji., 
ynopaAOHeHHbiH no ajnjiaBHTy Ha3BaHHH Bcex paHroB ot KJiacca h HiDKe. Rim peAKHX bh- 
AOB yKa3biBaeTC5i pacnpocTpaHeHHe no aAMHHHCTpaTHBHbiM paHOHaM oGjiacra, oGgihho 
CO CCGIJIKOH Ha JIHTepaTypHGIH HCTOHHHK, B KOTOpOM OnyGjIHKOBaHGI CBeAeHHa o pac- 
npocTpaHeHHH, a aa*i HanGojiee peAKHX bhaob — Taioxe c yKa3aHHeM MecTa xpaHeHHJi 
AOKyMeHTHpyiomHx HaxoAKH repGapHbix o6pa3u;oB. OrMeneHGi bhagi, HaxoAHiAHecji 
noA oxpaHOH Ha TeppHTopHH oGjiacra (c KaTeropnaMH peAKOcra) hjih npeAJiaraeMGie k 
oxpaHe. npHHaTbie Ha3BaHHJi AaHGi no HOBeHniHM oGoGmaiomHM CBOAKaM hjih kphth- 
necKHM TaKCOHOMHHecKHM paGoTaM; yKa3GiBaiOTCJi Taioxe ochobhgic chhohhmgi h pyc- 
CKHe Ha3BaHHJI TaKCOHOB Bcex paHrOB. 

CnncoK ocHOBaH Ha Gorarax (JiaKTHHecKHx a^hheix, coGpaHHbix TpyAaMH npeA- 
mecTByioiAHX HCCJieAOBaTejieH (JmopGi TBepcKOH oGji. h MHorojieraHMH hhtchchbhgimh 
HCCJieAOBaHHJiMH caMoro aBTopa, ero KOjmer h ynemiKOB, a TaioKe 3aHMCTBOBaHHtix H3 
TIAaTeJIGHO coGpaHHbix MHOrOHHCJieHHGIX JIHTepaTypHGIX HCTOHHHKOB. IIpOBeACHHblH 
aBTopoM (c H. B. IIlyGHHCKOH, 2001 r.) <|)HToreorpa(])HHecKHH aHajiH3 (JmopGi no3BOJiHJi 
BecTH AejieHanpaBJieHHbiH noncK ee peAKHX h cneijH(])HHecKHX 3JieMeHT0B, hto noA- 
nepKHyjio, HanpHMep, cneuH(J)HKy (JmopGi BajiAaa, pe3KO OTJiHHaiomHHCH ot cpeAHepyc- 
CKOH. OcoGoe BHHMaHHe yAeJIHJIOCb HHBeHTapH3au;HH M0X006pa3HGIX, aABeHTHBHGIX BH¬ 
AOB h napKOBOH (JmopGi, no KOToptiM onyGjiHKOBaHti OTAejibHbie paGora, b tom HHCJie 
aHajiHTHnecKoro xapaKTepa. 

PaGoTa no HHBeHTapH3au;HH (juiopw TBepcKOH oGji. conpoBO^CAajiact HHBeHTapH3a- 
AHeH repGapHbix kojuickahh, xpaHjmiHxcji b TepGapnax TBepn, Mockbgi h C.-IIeTep- 
Gypra. IIoApoGHGie cbcachhh: o KOJiJieKijHJix h hx MecTe xpaHeHHJi npHBeAeHGi b oGnmp- 
hom cnpaBOHHOM npnjioxceHHH k cnncKy. npHJiaraeMbie k cnncxy (JmopGi Kapra H3Me- 
HeHHJi rpaHHu; h aAMHHHCTpaTHBHoro AeJieHHJi TBepcKOH oGji. (ryGepHHH) cymecTBeHHO 
oGjiemaiOT paGoTy co CTaptiMH MaTepnanaMH. 

B cnncKe npHHUT y3KHH oGteM bhaob, BCJieACTBHe Hero b yneTe TaKCOHOB BHyrpHBH- 
AOBoro paHra, KaK npaBHJio, He Ggijio hcoCxoahmocth. Otacjigho yHTeHti TaKxce h ano- 
MHKTHHecKHe «MHKpOBHAGi» H3 poAOB Alchemilla , Ranunculus h Hieracium. B oGmen 
cjioxchocth Ha TeppHTopHH TBepcKOH oGji. k HacToameMy BpeMeHH 3aperHCTpnpoBaHO 
Gojiee 1800 bhaob bgichihx pacTeHHH (363 MOxoo6pa3HGix h 1494 cocyAHcrax pacTe¬ 
HHH), BKjnoHaji aABeHTHBHbie h AHHaiomne bhagi; c yneTOM anoMHKTHHecKHX mhkpobh- 
AOB, rnGpHAOB H COMHHTeJIGHGIX BHAOB 3aperHCTpHpOBaHGI 2103 TaKCOHa. 
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OcoSeHHOCTLio o(|)opMJieHH 5 i AaHHoro cnncKa HBJweTca CTyneHHaToe CTpyKTypHpo- 
BaHHe CBe^eHHH o BHAax no CTeneHH Bxo)KAeHH5i bo (Jmopy: HeHaTypajiH3yiomHec5i h 
pe^KHe a^BeHTHBHbie bhabi BBiAeneHBi OTCTynoM. OTCTyn cneAyiomero ypoBHfl 060 - 
3HanaeT BKJiiOHeHHBie b cnncoK bhabi, HaHAeHHBie tojibko b coccahhx c TBepcKOH o 6 jia- 
CT 5 IX, HaXO>KAeHHe KOTOpLIX B TBepcKOH 06 JI. BBTOp CHHTaeT BepOflTHBIM. B CnHCOK 
BKJIIOHeHbl H COMHHTeJIBHbie yKa3aHH)I, KOTOpbie no pa3JIHHHBIM npHHHHaM noxa He MO- 
ryr 6 bitb AOCTOBepHO OTBeprayra. 

Ee3ycjiOBHbiM n peAKHM aoctohhctbom AaHHoro cnncica nBJiaeTca cpaBHeHne co 6 ct- 
BeHHoro MaTepnajia c AaHHBiMH no BceM conpeAejiBHBiM TeppHTopnaM, a TaioKe yueT ao- 
CTynHBIX COBpeMeHHBIX KpHTHHeCKHX peBH3HH. AHaJIH3 (|)JIOpi>I B UeJIOM H ee OTAeJIBHMX 
KOMnoHeHTOB Tax^ce npoBeAeH b KOHTeKCTe aHajiH3a (JmopBi 6onee mnpoKHX Teppn- 
Topnn. 

K HeAocTaTKaM cnncica cneAyeT oraecTH HeacHoe AHTnpoBaHne JiHTepaTypHBix nc- 
tohhhkob: npn oahom h tom ^ce BHAe MoryT 6 bitb npnBeAem>i ccbijikh Ha CBeAeHna o 
pacnpocTpaHeHHH bhaob b TBepcxon o 6 ji., Ha H3MeHeHne TaxcoHOMHuecKOH TpaKTOBKH 
hjih yKa3aHne BHAa rjw conpeAejiBHOH TeppnTopnn. 

3anMCTBOBaHHoe H3 nporpaMMHCTCKon jickchkh cjiobo «BepcH5i» HecnpocTa 3aMe- 
raeT b GnGjinorpa^HHecKOM onncaHnn otoh khhth TpaAHijHOHHBiH TepMHH «H3AaHne»: 
AJia 6ojiee CKoporo oOhobjichha onyOjiHKOBaHHOH HH^opMauinn He tojibko b BHAe mho- 
roHHCJieHHbix n HeyAo6Hbix b Hcnojii>30BaHHH «AonojiHeHHH n ncnpaBJieHHH» OHa 
ABa^CABi nepeH3AaBajiacb b 3JieKTpoHHOM BHAe Ha HHTepHeT-caHTe TBepcxoro 6oTaHH- 
necKoro caAa. EjiaroAapa Gbicipo nyGjiHKyeMBiM oGHOBJieHHJiM ao CTy iiho ctb coBpeMeH- 
hoh HH(J)opMaij;HH o (Jmope TBepcKOH o 6 ji. b nocjieAHHe toabi npH6jiH3HJiacB k ypoBHio 
nOCTOHHHO oGHOBJHieMBIX, OTKpBITBIX J\J1K nyGjIHHHOTO AOCTyna OJieKTpOHHBIX 6a3 AaH- 
hbix. nyGjiHKyeMaa Bepcira cnncKa (JmopBi AenaeT pa6oTy HaA cueAyiomHMH OTanaMH ee 
H3yneHH5i (cocTaBJieHne KOHcneKTa h KaprapoBaHHe bhaob) ^cenaeMOH h peajiBHO bo3- 
mo^choh; k co^cajieHHio, oth 3aAaun ycneniHO paGoTaiomHMH TBepcKHMH GoTaHHKaMH 
noKa He CTaBJiTCJi. 

PaHee ony6jiHKOBaHHBie BepcHH «MaTepHajiOB»: 

HomoeA.A. MarepnajiBi k (Jmope TBepcKOH o6jiacTH. H. 1: BBicume pacTeHim. 
TBepB: H3 a-bo TbTY, 1998. 99 c. 

Homoe A. A. MaTepnajiBi k (juiope TBepcKOH oGjiacra. H. 1: BBicnme pacTemM. Bto- 
paa BepcHa. TBepB, 1999. 119 c. http://garden.tversu.ru/publ/flora/spisok_l. 

HomoeA.A. MaTepnajiBi k (Jmope TBepcKOH o6jiacTH. H. 1: BBicume pacTeHmi. 
TpeTBfl Bepcmi. TBepB, 2000. 122 c. http://garden.tversu.ru/publ/flora/spisok_2. 
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nPABHJIA Rim ABTOPOB 


IIpeflCTaBJifleMbie paGoTbi nojDKHbi conepacaTb HOBbie, paHee He nyGjiHKOBaBmnecfl naHHbie. Pe- 
rneHHe o ny6jiHKauHH npnHHMaeTCH penaKijHOHHOH KOJUieraeH acypHana nocjie peiieH3HpoBaHHH, c 
yneTOM HaynHOH 3aBHCHMocra h aKTyajibHOCTH npencTaBJieHHbix MaTepnajioB. 

06beM pyKonucH (bkjiK)h an TaGjiHiibi, cnwcoK jiHTepaTypbi, no^nwcH k pncyH- 
KaM h p h cy hkh): juin o63opHbix craTeH — no 30 crp., nJia opnrHHajibHbix craTeH, cooGmeHHH, ch- 
cTeMaTHHecKHX o63opoB — 25, ormcaHHH hobbix TaKcoHOB, (jmopucTHHecKHx HaxoAOK, oxpaHe pac- 
THTejibHoro Mupa — 15, juin xpoHHKH h peneH3HH — 5—6 CTp. 06beM pncyHKOB He n ojdkch npeBbi- 
rnaTb 1/4 oGbeMa cTaTbH. 


OGiijhh nopHflOK pacnoJiO)KeHHH nacTen CTaTbH 


1. yflK. 

2. HHHHnajibi, (JmMHjiHH aBTopa. 

3. Ha3BaHHe CTaTbH. 

4. HHHijHajibi, aBTopa h Ha3BaHHe CTaTbH Ha aHrjiHHCKOM H3biKe. 

5. Ha3BaHHe ynpeacneHna, rne BbinojiHJiJiacb paGoTa h ero noHTOBbm anpec, BKJHOHaa (jiaKC h 
a^peC 3JieKTpOHHOH nOHTbl. 

6. AHHOTanwH (He GoJiee 15 crpoK). 

7. KmoneBbie cjiOBa. 

8. TexcT CTaTbH: IJejin h 3anann nccjienoBaHHH, MaTepnan h MeTonnKa, Pe3yjibTaTbi h hx oG- 
cyacneHHe, BbiBonbi. 

9. Bjiaro^apHOCTH. 

10. CnHCOK JiHTepaTypbi (c hoboh CTpaHHijbi). 

11. TaGjiHiibi (Ka^aa Ha oxnejibHOM JiHCTe). 

12. IICWIHCH K pHCyHKaM (Ha OTfleJIbHOM JIHCTe). 

13. PncyHKH. 

14. Pe3K)Me Ha aHrjiHHCKOM h pyccxoM H3bncax (no 1 crpaHHiibi). 

npH 0(j)OpMJieHHH CHCTeMaTHHeCKHX o630pOB H OlIHCaHHH HOBbIX TaKCOHOB HeoGxOnHMO n0JIb30- 
BaTbCH npaBHjiaMH Me»cAyHapoAHoro Konexca GoTaHnnecKOH HOMeHKJiaTypbi. 

TaGjiHiibi HyMepyioTCH b nopnnKe ynoMHHaHHH hx b Teiccre, Kaacnafl TaGjiHua HMeeT cboh 3a- 
tojiobok. Ha nojinx pyKonncn (cjieBa) KapaHnamoM yKa3biBaioTCfl MecTa pacnoJioaceHHH TaGjiHii npH 
nepBOM ynoMHHaHHH hx b Teiccre. Bee coKpameHHH, HcnoJib30BaHHbie b TaGjinne, aojdkhbi 6brrb no- 
HCHeHbi b npHMenaHHH, pacnoJio)KeHHOM non nen. 

HjiJiiocTpanHH (p h cy hkh, nnarpaMMbi, rpa(j) hkh, (j)OTorpa(j)HH) npencraBJinioTCfl 
b n b y x 3K3eMnjinpax c npHjioaceHHeM nonnnceH Ha oxneJibHOH CTpaHHiie. Ha oGopoTe Kaacnoro pn- 
cyHKa h 4>OTorpa4)HH KapaHnamoM yKa3biBaioTCfl (JmMHJiHH aBTopoB h HOMep pncyHKa, oGo3HaHaiOTCfl 
Bepx h hh 3. PncyHKH HyMepyiOTCH b nopnnKe ynoMHHaHHH b Texcre. Ha nojinx CTaTbH (cjieBa) yKa3bi- 
BaioTCJi KapaHnamoM MecTa hx pacnoJioaceHHH (npn nepBOM ynoMHHaHHH). HjuiiocTpaiiHH oGbeKTOB, 

HCCJienOBaHHbIX C nOMOHIbK) MHKpOCKOna (CBeTOBOTO, 3JieKTpOHHbIX-TpaHCMHCCHOHHOTO H CKaHH- 

pyiomero), nonacHbi conpoBoacnaTbcn MacuiTaGHbiMH jiHHeHKaMH, npnneM b nonpucyHOHHbix 
nonnncnx Hano yxa3aTb nJiHHy JiHHeiiKH. 

CcbuiKH Ha paGoTbi npHBonnTCH b xpoHOJiorHHecKOM no pan ice onyGjiHKOBaHHH, Ha- 
npHMep: (Schaft, 1931; Camiel, 1961; AjieKceeB, 1987; PoMaHOB h np., 1996; CpaBHHTejibHan..., 
1999). 
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IIpHMepbi 6H6jiHorpa(j)HHecKoro onncaHHH. 
jih MOHorpa(j)HH: 

UlenHUKoe A. 77. BBeneHHe b reoboTaHHKy. JL, 1964. 448 c. 

rpocczeim A. A. Ojiopa KaBKa3a. H3n. 2. Eaicy, 1940. T. 2. 284 c. 

Onpedenumejib pacreHHH Memepbi / lion pen. B. H. TnxoMHpoBa. M., 1986. H. 1. 240 c.; 1987. 
H. 2. 224 c. 

XpoMOCOMHbie HHCJia UBeTKOBbix pacTeHHH / lion pen. A. A. OenopoBa. JT., 1969. 926 c. 

rpeumep B. h np. MeHcnyHaponHbiH KoneKC GoTaHHnecKOH HOMeHKJiaTypbi (CeHT-JIynccKHH ko- 
neKc) / Ilep. c aHni. CTI6., 2001. 210 c. 

CronquistA. The evolution and classification of flovering plants. 2nd ed. New York, 1988. 555 p. 

fljiH )KypHajioB: 

KuR3ee M. C. Hobbih bhu pona Veronica (Scrophulariaceae ) // Got. acypH. 2000. T. 85. M9. 
C. 116—119. 

Inamdar I. A.,Murty G. S. Vein-endings of some Solanaceae/I Proc. Ind. Acad. Sci. 1981. Vol. 90. 
N 1. P.33—56. 

npH OnncaHHH TaKCOHOB, 0(j)OpMJieHHH TaKCOHOMHHeCKHX 0630p0B H 06cy)KneHHH HOMeHKJia- 
TypHbix BonpocoB aBTopbi aojdkhm CTporo cjieAOBaTb «Me)KnyHaponHOMy KoneKcy GoTaHHnecKOH 
HOMeHKJiaTypbi (CeHT-JIyHCCKHH)». CTI6., 2001, c yneTOM H3MeHeHHH h nonoJiHeHHH, npHHHTbix Ha 
XVII MEK b BeHe, b 2005 r. (cm.: EropoBaT. B. 06 ochobhmx HOMeHKJiaTypHbix npenJioaceHHnx 
no AonojiHeHHio h H3MeHeHHio «Me)KnyHaponHoro KoneKca GoTaHHnecKOH HOMeHKJiaTypbi», npHHH- 
Tbix Ha 3acenaHHHx HoMeHKJiaTypHon ceKUHH XVII MeacnyHaponHoro GoTaHHnecKoro KOHrpecca, 
12 — 16 hiojih 2005 r., BeHa // Bot. ncypH. 2006. T. 91. N° 8. C. 1232 — 1241). CraTbH c MaTepnajiaMH 
o hobmx TaKCOHax aojdkhm HMeTb jiaTHHCKHH h pyccKHH TeKCTbi hx onncaHHH. ,ZJjifl najieoboTa- 
HHnecKHX pa6oT onncaHHe hojdkho 6biTb npencTaBJieHO Ha JiaTHHCKOM hjih aHrjiHHCKOM H3biKax h co- 
npoBoacflaTbCfl tckctom Ha pyccKOM H3biKe. 

C/raTbH c MaTepnajiaMH o hobmx TaKCOHax o6fl3aTeJibHO aojdkhbi conpoBoncnaTbca npn- 
CMJIKOH THna HJIH H30THna 3THX TaKCOHOB. 

OjieKTpoHHaa KonHH pyKonncH. K 2 3K3eMnjinpaM pyKonncn, nonnncaHHOH aBTopaMH, 
HeoGxoflHMo npnjio)KHTb nHCKeTy c 4>aHJiOM cTaTbH b $opMaTe Word for Windows. HjuiiocTpHpoBaH- 
hmh MaTepnaji (pncyHKH, (j)OTorpa(j)HH H n p.) HyncHo npencTaBHTb Ha nucKeTax hjih CD-nncKax b bh- 
ne OTnejibHbix 4>aHJiOB c o6fl3aTeJibHOH hx pacnenaTKOH hjih c npHJioaceHHMMH opnrHHajiaMH. t(H(j)po- 
Bbie H3o6pa)KeHHH, npencTaBJiaeMbie b BHne (JmHJioB, npHHHMaioTCfl Ha hochtcjihx: Floppy 3.5", CD, 
MO (no 640 M6), ZIP (no 100 M6), Flash, hochtcjib HH(j)opMauHH n ojdkch HHTaTbcn KOMnbioTepHOH 
njiaT^opMOH PC. 

HH^opMauHio o «EoTaHHHecKOM )KypHajie» mohcho HaiiTH b Internet Ha caifre: http://binran.ru. 
Anpec 3JieKTpoHHOH noHTbi H3naTeJibCTBa h penaKUHH: main@naukaspb.spb.ru (c yKa3aHHeM — juin 
«BoTaHHHecKoro )KypHajia»). 


CTaTbH cnenyeT HanpaejiHTb no anpecy: 
PenaKUHH «BoTaHHHecKoro )KypHajia» 
CaHKT-IleTep6yprcKaH H3naTejibCKaa (JmpMa «HayKa» PAH 
MeHnejieeBCKan jihhhh, 1 
CaHKT-IIeTep6ypr 
199034 
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OEBHBJIEHHE 


Me^yHapoflHaH aicaAeMHHecKaH H3AaTeju»CKaH KOMna- 
hhh (MAHK) «HayKa/HHTepnepHOAHKa» HH(|)opMHpyeT o Hanajie 
KOHKypca Ha jiynmne ny6jimcaijHH 2006 roAa b H3AaBaeMbix eio 
xcypHajiax. JlaypeaTaM KOHKypca 6yAyT npncyacAeHbi 50 npeMHH, 
H3 KOTOpbIX 4 -rJiaBHbie. 

npHOpHTeTHBIM npaBOM BblABHXCeHHil KaHAHAaTOB Ha rtpeMHH 
oOna^aiOT peAKOJiJieraH xcypHajioB. 

EtpaBO BbiABHxceHM KaHAHAaTOB Ha IIpeMHH HMeiOT TaKXce: 

-HJieHbl PAH, B TOM HHCJie HHOCTpaHHbie; 

— OTAeJieHHe PAH no npo(f)Hjno xcypHajia; 

— HHCTHTyT, r^e paOoTaeT aBTOp (aBTopbi) ny6jiHKan;HH. 

npeMHH 2006 roAa npncyacAaiOTCJi aBTopaM HanGojiee opnrH- 
HajibHbix pa6oT 3a toa (c 01 flHBapa no 31 AeKa6pa: 2006 r.) hjih 
ijHKJia pa6oT, BnepBbie ony6jiHKOBaHHbix b xcypHanax MAHK 3a no- 
cneAHHe TpH roAa, BKjnonaji toa, 3a KOTopbiH npncyxcAaiOTCJi npe¬ 
MHH. 

Ha KaHAHAaTOB o(f)opMjraiOTCJi cjieAyioiAHe AOKyMeHTbi: 

1. npeACTaBJieHHe-o6ocHOBaHHe peKOMeHAyiomHx (Ha oahoh 
CT paHHije, c noAnncbio peKOMeHAyioiAHx). 

2. OT3BJB HJIH OT3bIBbI. 

3. ny 6 jiHKaAM hjih ny 6 jiHKaijHH (otthckh hjih kohhh CTaTen). 

B npnjiaraeMbix AOKyMeHTax aojdkhm 6biTb neTKo yKa3aHbi (f>a - 

MHJIHH, HMeHa H OTHeCTBa KaXCAOTO aBTOpa. KoJIHHeCTBO aBTOpOB B 
ny6jiHKau;HH (uiHKJie pa6oT), BbiABHraeMOH Ha concKaHHe npeMHH, 
He aojdkho npeBbimaTb 7 (10) nejioBeK cooTBeTCTBeHHo. 

3th MaTepnajibi npHHHMaiOTCJi hoakomhcchhmh no HaynHbiM 
HanpaBJieHHJiM ao 15 anpejin 2007 roAa. 

MaTepnajibi, nocTynHBnme no3AHee yKa3aHHoro cpoxa, He pac- 
CMaTpnBaiOTCJi, AonojiHHTejibHbie MaTepnajibi He npHHHMaioTCJi. 
no3AHee yKa3aHHoro cpoxa He AonycKaeTca 3aMeHbi npeACTaBJieH- 
hbix MaTepnajioB h H3MeHeHHJi cocTaBa ynacTHHKOB. 

Bojiee noApo 6 HO 06 ycjiOBHJix KOHKypca bbi Mo^KeTe y3HaTb y 
ceKpeTapen hoakomhcchh no HaynHbiM HanpaBJieHHJiM. 
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